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ORE HANDLING PLANT IN THE 
ISLAND OF ELBA 


By Our PARIS CORRESPONDENT 


COAL AND 


Tue blast furnace plant which has been erected with- 
in recent years at Portoferraio, in the island of Elba, 
is one of the largest in the Mediterranean region. One 
of the special features of this plant is the system which 
has been adopted for handling the great quantities of 
coal and iron ore which it consumes. The material is 
brought into the port by boat and unloaded 
and then transported to a considerable distance. The 
feet 


must be 


boats land at a pier which is situated some 700 
from the bank, as the large vessels require a consider- 
able depth of water. The coal is carried near the fur 
naces distance of 220 while the ore is 
transported to 650 The handled at 


the rate of 100 tons per hour 


over a leet, 


feet material is 
handling plant which is 
well-known 
Leipzig. in 
method 


The extensive coal and ore 
been erected by the 
Bleichert & Co.. of 


illustrated has 
Adolt 


here 
German firm of 


order to secure the most efficient and rapid 

of carrying the coal as well as the ore to the blast 
furnaces, it was decided to adopt the system of auto- 
matically-operated overhead conveyors, and to this 
end an extensive plant was erected It consists first 
of a long pier which is mounted upon piles. The 
boats containing the material are brought on each 


side of the pier for unloading. On one side the coal 
is taken from the large while the other side 
receives a number of smaller boats containing the ore, 
Upon the pier are eranes for 
handling the coal and the ore 
The arrangement of the pier 
the engravings It carries four 
cranes of large size which are used 
coal, Four corresponding cranes on the other side 
are much smaller, as they carry but a light load. The 
transportation of the material from the pier to the 
blast furnaces is carried out by suspended cars or buck 
from a carriage, and the latter rolls 
Each carriage carries but one bucket 
mounted in a metallic 
intervals upon 
and descending) 


vessels 


mounted two sets of 


will be observed in 
specially-designed 
for unloading the 


ets which hang 
upon an [-beam 
The whole conveyor system is 
structure which is supported at 
It comprises two (ascending 


piers 


tracks 
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On raising the bucket again, the action of the counter- 
weight carries it out to the end of the crane where 
it is ready to repeat the operation. Meanwhile a sec 
ond bucket has been filled in the boat. 

The four coal-cranes are operated by an electric mo- 
tor of 50 horse power and the cranes for the ore have 
a second motor of the same size. A single motor 
thus drives the four lifting drums of the cranes, and 
the whole mechanism is brought together in a cabin 
the middle of the pier. The other 
cabin. Each of the large 


which occupies 
four cranes have a second 


Cc 


\ Sar” 


SECTION OF CARRIAGE, 


cranes is built to handie twenty buckets per hour and 
each bucket contains a load of 1.7 tons. This gives an 
output of about 130 tons of coal per hour. The buckets 
are made in two halves which are separated at a given 
moment by an automatic trip device, in order to drop 
the load; then the two halves come into place by their 
own weight. The smaller cranes for handling the ore, 
which comes in barges, are operated on about the same 
principle. They project but 28 feet over the side of 
the pier, and thus can be revolved around completely 


METHOD OF ATTACHING 


for the coal and two tracks beside these for the ore 
conveyors. At a short distance from the bank these 
two sets of tracks separate. The coal is carried off 


at right angles, and here the structure is supported 
upon a timber platform which leads it just over the 
coal pile at the furnaces The tracks for the ore 


continue to mount up in a straight line and then 
branch off to the left in a similar way and the ore is 
dropped in place 

The overhead I-beam and the corresponding structure 
is continuous in both cases. The cars are drawn by an 
endless cable, and are first pier, then 
pass up the incline, and on reaching the top they drop 
their load; then they descend the incline upon the sec 
whence they remount. The pier 
Upon the piles is a 
long and 52 feet 


loaded at the 


ond track to the pier, 
is built upon 21 piles of 
metallic structure or bridge 340 feet 


beton. 


wide, The four large cranes for the coal are spaced 
65 feet apart along one side of the pier, with the 
smaller cranes at eaual intervals. Owing to the con- 


project 


vessels 


siderable distance to which the coal cranes 
over the side in order to discharge the large 
(the distance is about 54 feet) a system of cranes was 
designed which is not strictly speaking a revolving 
crane, but it pivots about the center and can be brought 
over the opening in the boats. Once they are adjusted, 
they are operated in the same way as a fixed crane. 
The bucket of the crane is suspended from a car- 
riage which travels upon an inclined track. The car- 
riage is operated by a cable which passes over a set 
of rollers at either end of the track and then runs 
down into the cabin at the center, where the operation 


is carried out. The cable carries a counterweight at 
the top which partly balances the load. A windlass 
which is operated by a friction clutch drives the cable. 
The attendant operates the clutch and at the same 
time releases the counterweight which works the 
brakes. The latter are placed upon a drum which is 


mounted at the end of the crane. To carry out the 
operation the attendant first lets down the bucket hook 
into the coal boat where a filled bucket is attached to 
it. The lifting drum then draws up the bucket. The 
carriage is then let down along the track to the cen- 
ter of the crane and here it is partly balanced by the 
counterweight. The bucket is then let down, and it 
empties its load into a hopper which is placed below. 


| 


T 


BUCKE 


rHE 


CARRIAGES TO THE CABLE, 
if desired. Their capacity is 110 tons per hour, allow- 
ing 20 loads for each crane. 

The operation of the cable system for transporting 
the material to the blast furnaces is nearly all auto- 
matic and has been designed to secure great capacity 
as well as ease of operating, with but little hand-labor. 
When empty, the cars pass down the track from the 
furnaces to the pier, and on reaching this point an auto- 
matic device uncouples the carriage from the hauling 
cable. An attendant then pushes it into place under- 
neath the hopper of one of the cranes, where the gate 
of the hopper is opened, allowing the coal to drop into 
the car. When filled, it is pushed to the other end 
of the pier, where an automatic coupling device at- 
taches the carriage to the cable, and it passes up the 
incline to the furnaces of the second track. 


THE GRIPPING DEVICE. 

The automatic coupling apparatus is one of the spe- 
cial features of the Bleichert system. It is operated 
as follows: Referring to the detail views, A is the 
driving cable and B the I-beam which forms the track. 
Upon it rolls the carriage ( from which the bucket is 
suspended. The grip device which attaches the car- 
riage to the cable is formed of two jaw pieces, one of 
which is fixed and the other is pivoted and has the 
form of a bent lever. The horizontal branch of the 
lever carries the weight of the load, so that the jaws 
are made to grip the cable. At the point where the 
coupling is effected a second track is provided for the 
carriage and the main I-beam here dips to a lower 
level. The carriage rolls upon this track, which is 
formed of an angle-iron D at each side, by means of 
the rollers # which the car carries upon a loose shaft. 
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These rollers only come into play during the gripping 
operation. The weight of the load now comes upo! 
the rollers and is taken off the gripping jaws. The lat 
ter are thus caused to open and receive the cable whici 
is gripped as soon as the car rides off the tracks D an 
onto the main track B. 

To uncouple the car at the other end of the pier 
the same apparatus is used, but the operation is jusi 
the reverse. The secondary track here rises abov« 
the I-beam and the weight of the load now comes upor 
the grip, which causes the latter to release the cable 
Here the cars are overturned by a trip lever which is 
placed along the track at the desired point above th« 
coal pile. The bucket carries a projecting lever which 
strikes against the trip and this causes the bucket to 
overturn completely. It carries out this movement 
while still traveling along the track. To adjust the 
trip lever at any desired point on the track, it is 
mounted on a rolling carriage which travels over a set 
of rails running parallel to the main track. It is 
moved by an endless rope and a drum. The cars ar 
thus run practically without stopping, except to tak« 
on the load. hey follow each other at intervals of 36 
seconds, and are spaced 80 feet apart. Each car has a 
capacity of one ton. The speed of the cars is 2.5 feet 
per second 


THE WACHUSETT RESERVOIR. 

In the Boston Transcript, Mr. L. Fletcher Snapp is 
giving an interesting account of the new metropolitan 
water-system, and the great Wachusett reservoir and 
dam, from which we make the following extract: 

“The conditions which obtained prior to the launch 
ing of the Metropolitan scheme for a water supply 
may now appear to verify the proverb that ‘necessity 
is the mother of invention. The urgency of the de- 
mand for an immediate increase in the water supply 
was laid bare when, in 1894, statistics showed that in 
the Metropolitan district, later so designated, the daily 
consumption of water was 79,046,000 gallons, while the 
capacity of all sources of supply then available, includ 
ing the Sudbury reservoir in process of construction, 
yielded but 83,700,000 gallons, or an excess of but 
4,654,000 gallons, and that, according to an established 
ratio of increase, in 1898 the daily consumption would 
reach 100,026,000 gallons, or 16,000,000 gallons more 
than the sources could supply. Furthermore, the same 
law of increase in population and its correspondent in 
crease in water requirements, as estimated, showed 
that, in 1915, there would be needed a supply of 173,- 


000,000 gallons; in 1920 the demand would reach 
198,000,000, and in 1930, 252,000,000 gallons. This, 


coupled with the additional fact that during the pre- 
ceding twenty years there had occurred nine years of 
drought, in which the rainfall during the drier six 
months had been but 36 to 61 per cent of an average 
amount, presented a situation so grave as to warrant 
the most heroic measures. The scheme as outlined, 
therefore, in the report of the Board of Health, was 
ostensibly designed, first, to meet the immediate de 
mand, that is, for a period of twenty years; and, sec- 
ond, to present a plan of access to sources which would 
furnish an abundant supply for the future, presumably 
for all time, but in fact for nearly a century. The 
scheme involved the absorption into a unit of all exist 
ing water works of Boston and other municipalities 
comprising the Metropolitan district, and the exten- 
sion of this system by a chain of reservoirs linked to- 
gether by single and double conduits reaching almost 
to the western boundary of the State, and sapping the 
watersheds of nearly 1,400 square miles of territory, 
with an estimated total yield of 1,118,000,000 gallons a 
day; this daily yield to be hoarded up in reservoirs 
having a total capacity of 496,125,000,000 gallons. 
Measured in gallons this quantity of water is almost 
inconceivable. But an idea of its immensity may be 
had from the fact that, granting the present popula- 
tion of the district aggregates 1,300,000 and that it 
consumes 125,000,000 gallons of watera day and 45,625.- 
000,000 gallons a year, it would require nearly eleven 
years to drain the reservoirs if not a drop of water 
flowed into them during all that time. 

“In thinking of the largeness of this reservoir one is 
apt to overlook the fact that it may never be filled to 
its utmost capacity; at least, until the great artery is 
run into it from sources farther west which the Metro- 
politan plan contemplates in an undated future. This 
proposition resolves itself into a matter of simple 
arithmetic. While the basin has a storage capacity ot 
63,068,000,000 gallons of water, the watershed which 
feeds it is capable of yielding but 105,000,000 gallons a 
day. Of this daily yield about 75,000,000 is conveyed 
to the Metropolitan district for the augmentation of 
nearer supplies. This leaves a residue for storage ol 
but 30,000,000 gallons a day. Were the ratio of in- 
crease in the consumption of water suddenly stopped 
it would require more than six years, at this ra'e. 
to fill the reservoir. But the ratio of increase goes on 
in geometric progression with the ratio of increase iD 
population—about 100 per cent in ten years—so tial 
with the discontinuance of some older waterworks «1d 
the demands of new towns and cities to be supp! ied 
according to certain conditions, the filling full of is 
reservoir is highly questionable and with heavy o's 
against it. It presents, however, an interesting p! 05 
pect—this race between the ebbing waters and the «on- 
suming capacity of the Metropolitan district. \n- 
other thing which adds interest in this.connectio: is 
the curious fact that where the population beco 
more centralized and compact the consumption of 
water per capita is gradually increased. For instance in 
1895 in the Metropolitan district water was consu ed 
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at the of 85 gallons a day per inhabitant, 100.5 
gallon ay in 1898, 115 gallons in 1901, and 119 gal- 
lons 

“T! ‘pid rate of increase in consumption per 
capita some reason, seems to have been wholly 
unex] i by the Metropolitan Water Board, and 
for st years past the Board has been inclined 
to cha it to the extravagance and wastefulness 
of the sumers, and leakages in pipes. At the 
same the Board presented a substantial reason 
why '! ork in constructing certain accessories to 
the W sett system not called for in its prospectus 
until 1. 1910 should be completed without further 
delay board, as usual, had its wish granted and 
all tl stra work has been done. And while the 
prom nferred in the prospectus that $25,377,800 
woul imple in accomplishing the entire construc- 
tion « ie Wachusett system and its accessories and 
delive \s water to all the towns and cities in the 
Metro} ‘an district, as a matter of fact the cost, and 
maint ce of the work when completed next sum- 
mer Wii have reached a sum almost twice as great.” 


GENERAL METHODS OF PREPARING AQUATIC 
LEATHERS.* 
By CuHakLes H. STEVENSON. 


LeAiuer manufacture is of great antiquity. 
anning, differing in detail from that practised 


A pro- 


cess ol 

at the present time, was doubtless followed long before 
the days of Simon the Tanner. While its kindred indus- 
trial arts, spinning and weaving, have made enormous 
progress, the art of tanning has remained almost sta- 


tionary for ages, the methods of the present day sur- 
passing those in vogue centuries ago in expediting the 
process rather than in the quality of the product. 
Leather-making is simp'e, consisting in unhairing the 
skins, removing the fatty matter clinging to the mem- 
brane, soaking them in an infusion of tannin, and then 
softening them by means of greases. 

The skins of most mammals are composed of four 
membranes or parts. The first is the fat-bearing tis- 
sue, situated between the flesh and the body of the 
skin; the second or middle portion, known as the der- 
mis or true skin, is made up of layers of fibers inter- 
woven and intersecting in every direction; the third 
or outer part is a more or less horny membrane, 
which contains the nerves, the smaller blood vessels, 
and the base of the perspiratory glands; the fourth is 
a thin, semitransparent cellular tissue, known as the 
epidermis, in which the hair is rooted. The dermis or 
true skin forms the leather, and the third layer above 
noted—the horn-like tissue containing the nerves and 
perspiratory zglands—forms the “grain” or “bloom” of 
the leather. The fat-bearing tissue and epidermis, as 
well as the hair, are removed in the various processes 
of preparing the skin for tanning. In some leathers— 
for instance, porpoise—the grain or bloom is also re- 
moved. 

Many persons in securing aquatic skins fail to appre- 
ciate the importance of care in removing them from 
the dead animals, and through carelessness make many 
knife-cuts in the membrane. In the case of furs these 
cuts are not so very serious, since the membrane can 
be sewed together and the damage concealed by the 
fur; but when skins are to be used for leather the 
cut portions are wholly valueless. 

Under ordinary conditions, as soon as life ceases 
decomposition of the skin begins unless a detergent is 
applied. Salt is very generally used for this purpose 
and is plentifully sprinkled over the skin on its re- 
moval from the animal. Although effective, salt is 
not the least injurious agent that may be used, borax 
being generally more satisfactory and more easily re- 
moved by soaking. 

On account of the great range of raw materials and 
requirements of the leather trade, the various pro- 
cesses of leather-making are necessarily numerous, 
differing even for skins of the same variety, according 
to their quality, the season of the year, and many 
other conditions, the correct understanding of which 
is the outcome of experience. However, the general 
principle is so far identical in all classes of leather- 
making that it may be outlined here. 

The skins and hides usually reach the tanner after 
remaining in salt a greater or less length of time, de- 
pending on the distance from the place of slaughter. 
The first procedure is to cleanse the skins and to 
loosen and remove the hair and epidermis, neither of 
which is desired in the finished leather. In case the 
skins are received direct from the animals, they are 
easily cleansed from blood and dirt by soaking a few 
hours in fresh water and then washing for a few min- 


ules in a perforated rotating drum, known as a wash- 
Wheel, through which a stream of water is constantly 
flowing. If the skins have been salted, as is usually 


the case with aquatic pelts, a more thorough soaking 
and washing, with several changes of water, is neces- 


Sary, the soaking sometimes extending over several 
days. In case of large hides which have been heavily 
Salted the process may be assisted by a “hide-mill,” in 
whic! y means of cranks, heavy hammers are moved 
ns pendulum fashion on the hides, or in which the 
lamme: 


are alternately raised by cams. It may also 


be aided by using caustic soda in the tank water in 
the proportion of about 1 pound to each 100 gallons of 
Water 

Vario s+ agencies are used for loosening the hair, 
viz., retactive fermentation; lime, either alone or 
In cor ‘ion with caustic soda; calcium or sodium 


-tracted from U, 8, Fish Commission Report for 1902, 
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sulphohydrate, etc. The first is of ancient origin, and 
is the method even yet employed by primitive people. 
The green hides are permitted to remain several days 
in a warm, moist condition. Putrefaction soon begins, 
and quickly dissolves or destroys the epidermis and 
loosens the roots of the hairs embedded in it, when 
the latter easily slip out. This sweating process has 
little effect in splitting up the fiber bundles of the true 
skin and is usually employed only where a firm, solid 
leather is desired, as for polishing wheels, covering the 
Alaskan bidarkas, or more commonly in the prepara- 
tion of sole leather. 

A more important method of removing the hair, 
and the one in general use, is by means of a solution 
of lime or calcium oxide in water, making a milk of 
lime, or calcium hydrate. This not only has a solvent 
effect on the epidermis, but splits up the fibers of the 
skin, both of which are essential io the production of 
good, pliable leather. The skins are sunk flat and 
smooth in a tank or pit filled with milk of lime, and 
after twenty-four hours they are removed with hooks 
or tongs, the lime stirred up, and the skins returned, 
this process being repeated daily for a week or ten 
days, or until the hair is sufficiently loosened. The 
immediate effect of the lime is to swell the fibers of 
the skin and to split them up into their constituent 
fibrils, the dissolving of the epidermis being attributed 
to the action of the enzym products of bacteria. In 
preparing leather of different degrees of solidity or 
pliability, variations are made in the freshness and 
the temperature of the milk of lime, fresh lime at a 
low temperature being used for heavy leathers, while 
old lime at a high temperature is used in making thin, 
pliable leathers. 

Comparatively few fish skins are limed, since it de- 
stroys the fiber rather than loosening it: therefore 
they are usually tanned without liming. Shark skins, 
however, will go through the lime, and eel and cat-fish 
skins may be limed for one or two days. 

On removal from the liming tank the skin is laid, 
flesh side down, on a sloping beam having a convex 
surface, and scraped on the grain side with a blunt 
knife to remove the hair; then turned over and scraped 
on the flesh side with a sharp knife to remove all the 
adhering flesh, fat, and other loose tissue, this process 
being known as “‘fleshing.” 

Next it is necessary to remove the 
skin, as its presence would interfere with the subse- 
quent tannage. Also, when soft, pliable leathers are 
desired, the swollen condition of the fiber produced by 
the lime must be reduced, and in some cases a fur- 
ther portion of the cementing substance of the fiber 
must be dissolved. Removal of the lime is sometimes 
accomplished by neutralizing it with an acid, as sui- 
phuric or boracic, and then washing out the neutral 
salt. 

A more common method, however, is by the “bran 
drench,” either alone or supplemented by dung bates. 
Hot water is poured upon bran, and the mixture set 
with a few pailfuls of a fermenting drench liquor 
When the skins are placed in this liquid, maintained 
at a temperature of 70 deg. F., fermentation soon en- 
sues, floating the skins up to the surface. They are 
again forced mechanically down into the liquid, but 
soon rise as before. When this has occurred three or 
four times, in 12 to 16 hours, the action ts generally 
sufficient. Large hides, especially those of alligators, 
are sometimes submitted to the action of paddle wheels 
to hasten the removal of the lime and make that re- 
moval more uniform. 

This process is often preceded by treating the skin 
in a fermenting infusion of excrement of dogs in the 
preparation of lighter skins, and of pigeon or hen dung 
in case of heavy leathers. This not only acts on the 
lime so as to make it possible for it to be easily washed 
out, but it also renders the leather soft and pliable. 
The dog dung, called puer, is dissolved in water at a 
temperature of 90 deg. F., and in this liquor the skins 
are kept in gentle motion for an hour or more. The 
previously plump skins become extremely soft and 
flaccid, and may be stretched in any direction without 
springing back. This operation is known as puering. 
The treatment with hen or pigeon bate is similar, 
except that it usually takes place without artificial 
heat and the process requires four or five days. 

The hide is now a simple network of fiber, all the 
interfibrous substance, or filler, having been removed 
in the various processes above noted. Next comes the 
principal operation in the process of tanning, viz., 
dehydrating the skin and combining with it certain 
agencies which change the fiber network into leather. 
These agencies are (1) mineral salts, when the pro- 
duct is known as “tawed leather’; (2) oils and fats, 
making “chamois leather;:” and (3) tannin or tannic 
acid, resulting in “tanned leather.” Mineral salts are 
rarely used in tanning aquatic skins, being employed 
mostly in preparing laces for belts; and the chief use 
of the oils and fats for aquatic leathers is in prepar- 
ing porpoise hides for shoelaces. Most of the aquatic 
leathers are prepared by the third process, the use of 
tannin or tannic acid. 

After liming and bating, the hides are submitted 
to the action of infusions of tanning material. They 
are first worked by wheels in the tanning liquors for 
one to three days, according to the result desired, and 
then placed in tanks or pits, where, for several weeks, 
they are subjected to fresh tanning liquor, with fre- 
quent renewals of the liquor. On removal therefrom 
the skins are finished. This operation differs so much, 
according to the variety and quality of the skins, that 
accounts of the special treatment of the different kinds 
of skins are reserved for appropriate sub-chapters. 
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PROCESS FOR RENDERING CELLULOID 
INCOMBUSTIBLE. 
Tits process is based on the following principle: 


Any ignited body is extinguished in a gaseous medium 
which is unsuitable for combustion; the attempt has 
therefore been made to find products capable of pro- 
ducing an uninflammable gas; and products have been 
selected that yield chlorine, and others producing bro 
mine; it is also necessary that these bodies should be 
soluble in a solvent of celluloid; therefore, among 
chlorated products, ferric chloride has been taken; 
this is soluble in the ether-alcohol mixture. 

This is the operative mode: An ether-alcohol solu- 
tion of celluloid is made; then an ether-alcohol solu- 
tion of ferric perchloride. The two solutions are min- 
gled, and a clear, syrupy liquid obtained, of yellow 
color, yielding no precipitate. The liquid is poured 
into a cup or any suitable vessel; it is left for spontan- 
cous evaporation, and a substance of shell-color is pro 
duced, which, after washing and drying, secures the 
desired result. The celluloid thus treated loses none 
of its properties in pliability and transparency, and is 
not only uninflammable, but also incombustible. 

Of bromated compounds, calcium bromide has been 
selected, which produces the same result nearly; the 
product obtained fuses in the flame; outside, it is ex- 
tinguished, without the power of ignition. 

It may be objected that ferric perchloride and cal- 
cium bromide, being soluble in water, may present to 
the celluloid a surface capable of being affected by 


moist air; but the mass of celluloid, not being liable 
to penetration by water, fixes the chlorinated or bro- 
minated product. Still, as the celluloid undergoes a 


slight decomposition, on exposure to the light, allow- 
ing small quantities of camphor to evaporate, the sur- 
face of the perchlorinated celluloid may be fixed by 
immersion in albuminous water, after previous treat- 
ment with a solution of oxalic acid, if a light yellow 
product is desired. 

For preventing the calcium bromide trom eventually 
oozing on the surface of the celluloid, by reason of its 
deliquescence, it may be fixed by immersing the cellu- 
loid in water acidulated with sulphurie acid, 

For industrial products, such as toilet articles, cellu- 
loid with ferric perchloride may be employed; an- 
other method of preparing an uninflammable celluloid, 
based on the principle above mentioned, consists in 
mixing bromide of camphor with cotton-powder, add 
ing castor oil to soften the product, in order that it 
may be less brittle. 

The latter product is not incombustible, but it is 
uninflammable, and its facility of preparation re- 
duces at least one-half the apparatus ordinarily made 
use of in the manufacture of celluloid. 

The manufacture of this new product is not at all 
dangerous, for the camphor-bromide is strictly unin- 
flammable, and may be melted without any danger of 
dissolving the gun-cotton—La Revue des Produits 
Chimiques. 


THE JAPANESE AS SCIENTISTS. 
Pror. K. Miwa, of the University of Kioto, says the 
American Review of Reviews, complains because in 
articles in the European periodical press about educa- 


tion and educators in Japan, the fact which is most 
frequently emphasized is the pride and boasting of 
the Japanese professors and students. It igs not fair, 


this writer claims; to pick out a fault which is found 
also among Western people and to emphasize it as 
though it were a dominant trait of Japanese life. 
Japanese teachers, he declares, have the truly scientific 
spirit in as large a measure as have teachers in any 
other country of the world 

Formerly, it was not that the Oriental 
mind was so constituted as to be able to apply itself 
successfully to higher mathematics. Prof. Miwa con- 
tradicts this statement. Of course, the mathematical 
proficiency of the Hindus in the very highest branches 
is now a matter of common knowledge. This Japanese 
writer informs us that generations ago the science ol 
mathematics was cultivated in China and Japan. For 
generations, both the Chinese and the Japanese, he 
declares, have known the ellipse and the parabola, and 
to-day the Japanese are well versed even in occidental 
mathematical symbols. Among those who have done 
high-grade original work in this line he mentions 
Prof. Fujisawa, who studied in Germany under the 
famous Kronecker. Prof. Fujisawa has published a 
learned work on “The Theorem of the Multiplication 
of the Functions of the Ellipse,’ and he was the of 
ficial delegate of Japan to the congress of mathe- 
maticians at Paris in 1900. Prof. Nogaoka, also, of the 
physical department of the University of Tokyo, has 
made some contributions to our knowledge of the rela- 
tions between magnetism and torsion. 

It is in the science of seismology, however, that Ja- 
pan is pre-eminent. and this pre-eminence, Prof. Miwa 
points out, is not to be wondered at when one remem- 
bers the fact that Japan is a country of many earth- 
quake shocks. When the English students Milne and 
Ewing were forced to discontinue their studies of 
earthquakes in Japan, they left their work to be con 
tinued by Prof. Sékiya, of the University of Tokyo 
This gentleman invented instruments for the registra- 
tion of earthquake shocks. He has also contributed 
to many scientific periodicals. In chemical research, 
mention should be made of Prof. Yoshida, of the Uni- 
versity of Kioto, who has made a deep study of lae- 
quer work, and also of Mr. Shimoyana, professor of 
pharmacy at the University of Tokyo, who improved the 
process of manufacturing camphor. 
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Of course, this writer does not forget to pay a tribute 
to Dr. Shimose, the engineer of the ministry of ma- 
rine, who invented the powder which is being used 
so effectively in the present war He mentions, also, 
Dr. Kitasato, famous for his bacteriological investiga- 
tions, and Drs. Miura and Shiga, professors of the 
University of Tokyo, who have investigated § the 
diseases of dysentery and beriberi. In applied mathe 
matics, and especiaily in architecture, Prof. Ito, of the 
University of Tokyo, is referred to as having published 
one of the authoritative works on ancient architecture 
in Japan, China, and Korea 


APPLICATION OF THE GAS ENGINE TO THE 
LOCOMOTIVE AND STEAMSHIP.* 


During the past ten years such great progress has 
been made in the development of the gas engine and 
the gas producer, that engineers who devote their at- 
tention to this type of prime mover are seriously con- 
sidering the problem of applying it to broader fields 
of work, which have been exclusively occupied by the 
steam engine. Reference is made here more particu- 
larly to the locomotive and the steamship. The pres- 
ent article is a brief digest of a careful study of this 
problem by Mr. Peter Eyermann, one of the staff that 
had charge of Machinery Hall and the allied exhibits 
at the late World’s Fair 

The development of the gas engine has been carried 
to such an advanced stage that, to-day, engines of as 
high as 3,000 to 6,000 horse-power are either in course 
of construction or completed, and units of even 
larger horse-power are contemplated. Simultaneously 
there has been a rapid advance in the development of 
the gas producer. The one is the complement of the 
other, and the two together furnish a self-contained 
plant which is more compact, of less weight, and of 
considerably greater economy of operation, horse-power 
for horse-power, than the average steam plant consist- 
ing of boilers, engines, condensers, and pumps. 

The best economy realized by a good locomotive 
of to-day is a consumption of from 3% to 314 pounds 
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At the same level is the platform for the fireman, and 
the bin and tanks for the coal and water, if these be 
carried on the engine, or the fuel may be carried on a 
separate tender, as in the ordinary steam locomotive. 
The gas passes from the producer to the cleaner, which 
is situated above the rear driver, and thence it passes 
over to the reservoir, from which the main pipe leads 
down to the driving cylinders of the engine. On the 
frame above the driving cylinders are located two in- 


SECTION THROUGH ENGINE ROOM EQUIPPED WITH 
GAS ENGINES. 


dependent compressors, one for gas and one for air, 
both of which are driven by a small flywheel gas 
engine. The necessary installation can easily be ac- 
commodated within the same over-all dimensions of 
length, breadth, and height as a steam locomotive of 
the same power. The advantages of such a locomotive 
are many and obvious. There would be no smoke or 
objectionable odor, since it would be easily possible to 
exhaust the gases into the water tank on the tender. 
The saving of fuel, as has been shown, would be very 


SECTION THROUGH GAS LOCOMOTIVE SHOWING THE GAS PRODUCER, CLEANER, RECEIVER AND ENGINES. 


PLAN VIEW OF GAS LOCOMOTIVE, 


PLAN AND PROFILE OF “ KAISER WILHELM II.” SHOWING IN BLACK SPACE THAT WOULD BE LIBERATED 
BY USK OF GAS ENGINES AND PRODUCER IN PLACK OF THE STEAM PLANT. 


of coal per horse-power per hour; but a good suction 
gas producer and engine will operate on a pound of 
fuel, of the same calorific value, per horse-power per 
hour, and some plants have shown an economy claimed 
to run as low even as 0.75 pound. The accompanying 
study of a gas-locomotive shown in the accompanying 
drawings is a self-contained unit, which is comparable 
with a tank steam locomotive. The plant is equipped 
with one or more gas producers, suitable for many 
different kinds of fuel, such as anthracite, soft coal, 
lignite, wood, or crude oil. It contains, in addition to 
the producers, the necessary scrubbers, cleaners, reser- 
voirs, etc. First, at the rear end of the engine, in 
this particular design, is seen the vertical cylindrical 
gas-producer, its base being carried in the space be- 
tween the driving wheels and the trailers, which, in a 
steam locomotive, would be occupied by the firebox. 


considerable, and since much less water would be re- 
quired, it would not be necessary to stop so frequently 
as in the case of the steam locomotive to take on 
water or to replenish the coal bin, and the mere saving 
in the erection of water tanks or laying down of water 
troughs would constitute a valuable economy in the 
operation of the railroad. 

Similar economies and conveniences would arise from 
the introduction of the producer-gas engine into steam- 
ship service. All that has been said on the score of 
economy of space and fuel applies with perhaps even 
greater force in marine transportation. This is shown 
in a study of the accompanying sectional views, show- 
ing the gas engines as installed on a large battleship 
and a modern transatlantic liner. One of the sec- 
tional views is taken through the boiler room of a 
United States battleship. Another is taken through 
the same battleship, at the same  oint, and shows the 
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boilers removed and a pair of gas-producers in th: \ 
place. In the case of the steam boilers, it will be se 9 
that a large amount of space is taken up by the |» 
takes, by the two large fans for forced draft, by t>e« 
smokestack, and by the large casing which is plac « 
around it to prevent the radiation of heat to the bo: 'y 
of the ship. Much space is occupied also by the tv: 
large ventilators, one on each side of the smokestac « 
which are necessary to provide the large amount of 
air required in the fireroom. By the use of gas-pr)- 
ducers, this space, which in the total is quite con- 
siderable, would be available for berthing accommoda- 
tion and other requirements of a much crowded | «> 
tween-decks. The cross-sectional view through tle 
gas-producer room, formerly the boiler room, shows an 
elevator extending from the floor of the bunker room, 
and carrying the coal to the hopper above the pr»- 
ducer, the feed of fuel being arranged to take place 
mechanically at a certain predetermined rate. An- 
other sectional view shows the engine room with the 
bunkers arranged, as usual, in the wings. 

An interesting study is that of the application of 
gas engines to the big German liner “Kaiser Wilhelm 
Il.” The space that would be liberated by the installa- 
tion of gas engines and gas producers is shown in 
the accompanying drawings, shaded in full black. |: 
will be seen that the four smokestacks and the up- 
takes are removed, giving greater deck space, and a 
considerable amount of valuable passenger space |je- 
tween decks, to say nothing of the elimination of one 
battery of boilers. In the engine room the length 
occupied by the gas engines would be the same, the 
six-cylinder steam engine with its largest cylinder, 9 
feet 3 inches in diameter, being replaced by a three- 
cylinder gas engine, the cylinders of which are of 
equal diameter and stroke. There will be a great re- 
duction in the supply of water required and, therefore, 
in the weight and cost of pumps, ete. The space usual- 
ly occupied by the surface condensing plant of the 
steam engine would be taken up by the various com- 
pressors for gas, air mixture, etc., which are necessary 
for the two-cycle engine. The economy of the gas 
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SECTION THROUGH BOILER ROOM OF A BATTLESHIP 
SHOWING LARGE AMOUNT OF SPACE OCCUPIED 
BY UPTAKES, SMOKESTACK AND VENTILATORS. 


VIEW SHOWING BOILER ROOM EQUIPPED WITH 6G \5 
PFODUCERS, 


plant, and its smaller consumption of fuel, would pre 
sent the advantage, either that the coal bunkers could 
be enlarged, or that additional space could be given 
over to cargo. The enlargement of coal bunkers 
would, of course, be a most valuable feature in ‘he 
power plant of battleships or cruisers, or, indeed, of 
any kind of warship whatever. 


To Prepare Wood for the Dye.—In order to prepare 
wood for the reception of dyestuffs, it may be sib 
jected, according to a French patented process, to + 
perheated steam, then under pressure treated with «/- 
phuric acid of 10 to 20 deg. Be., and further for le 
neutralization of the latter with dilute alkaline |e; 
the resulting sulphate is finally removed by wash ng 
with water. Vood thus prepared is said to absurb 
dyestuffs easily and profusely —Neueste Enfinduns “1. 
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DE \/REST-IVES ELECTRIC WAVE-LENGTH 
STANDARD. 


By A. Freperick Couuins. 


lt a easy matter to measure the capacity of a 
cond or the inductance of a loop of wire or of a 
sma! by the bridge methods as indicated by Max- 
well ‘o determine the constants of an aerial wire 
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dicating, upon graduated semi-circular diais, the 
angle through which it is moved. By rotating the in- 
ner ring through various degrees of arc, it is obvious 
that the inductance may be varied at will between the 
maximum and minimum values, i. e., from 3,600 ab- 
henries to 5,800 abhenries. 

The contact bar b, to which thearms of the standard 
are connected, is formed of a heavy brass rod having 


Fie. 1.—THE IVES-DE FOREST INSTRUMENT FOR MEASURING 
ELECTRICAL WAVE LENGTHS. 


used as an antenna for wireless telegraphy is quite 
another thing. 

Fleming has cleverly pointed out a way, however, 
for the direct measurement of the capacity of an aerial 
by means of a rotating commutator; but since it is 
quite impossible to connect both terminals of an aerial 
wire in the bridge, the only means left to ascertain the 
value of the inductance is by measuring the capacity 
and the wave length, and then calculating the induct 
ance from these known quantities. 

To determine the wave length, Drs. De Forest and 
Ives have devised a standard of wave length by which 
the measurements may be made direct. The instru- 
ment is illustrated photographically in Fig. 1 and 
diagrammatically in Fig. 2; by referring to the latter, 
it will be seen that it consists of a closed-circuit oscil- 
lator formed through the medium of a spark gap s, the 
terminal electrodes of which are connected to opposite 
adjustable condensers, c, c.; these in turn are connected 
to two variable inductance coils, 7,. r,’, r, and r,’, these 
finally leading to the contact bar, b. 

The condensers are made up of glass plates of vary- 
ing thicknesses, and of which there are forty-three 
to each side; these are covered with tinfoil seven inches 
square and are connected into suitable divisions, ten 
groups being formed by the outside plates and nine 
groups by the inside plates. By means of a sliding 
metal contact a large number of capacity values may 
be easily obtained, ranging from 200 abstatfarads to 
22,500 abstatfarads. 

Each of the inductances is formed of two concen- 
tric hard-rubber rings, the outer and larger one meas- 
uring 11% inches in diameter; these are fastened 
permanently in a vertical plane while the inner and 
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Smaller ones, which are 95% inches in diameter, are 
arranged 'o rotate about a horizontal axis; around each 
of the rings is wound a single turn of No. 10 hard 
copper wire. 

Connection between the fixed and movable induct- 
ances 's formed by small brass brushes fastened to the 
former ‘aking contact with small concentric flat brass 
rings secured to the latter. The inner rings are at- 
tached a common shaft carrying a pointer for in- 


a low resistance, so that the drop of pressure will be 
exceedingly small, and therefore the ohmic resistance 
may be neglected in the measurement of wave lengths. 

To calibrate the standard, that is to determine its 
wave length when a certain number of sections of the 
condensers are used, and the coils are turned through 
a given angle, asystem of Lecher wires’ was used. This 
system, first used and described by a German scientist, 
Lecher, consists of two parallel copper wires, shown in 
Fig. 3, as ba and b’a’. In this figure s is a spark gap; 
AB and A’B’ are air condensers formed by big square 
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metallic plates; bb’ is a piece of copper wire forming a 
conducting bridge between the two wires ab and a’b’; 
and ¢ is a Geissler tube placed across the ends of the 
wires ab and a’b’. The spark gap s is excited by a 
small induction coil not shown in the figure, so that a 
spark is caused to pass across it. When this is the 
case, electrical oscillations of current and potential are 
set up in the circuit formed by the spark gap s, the 
condensers AB and A’B’, and the bridge bb’. The cir- 
cuit being in electrical oscillation sets the two wires 
ab and a’b’ wagging electrically. If the parallel wires 
ab and a’b’ are long enough, by moving the bridge bb’ 
to and fro along them, a position can be found for the 
bridge which will make the Geissler tube glow brightly. 
When this is the case, we know that the wires ab and 
a’b’ are vibrating electrically in resonance with the 
closed oscillating circuit SABb’b’B’A’. The wires ba 
and b’a’ will then have the same period of electrical 
vibration as the closed oscillating circuit, and the dis- 
tance from »b to a will be equal to one-quarter of the 
wave length of this vibration. As it is an easy matter 
to measure the distance ba. it is possible in this way 
to measure the wave length of the oscillating circuit. 

The Lecher arrangement employed by the designers 
was an extensive modification of the above simple 
form. Hertz in his researches on the mechanical ac- 
tion of electric waves in wires used a system having 
wires only 20 feet long; whereas it is obvious in the 
very nature of the uses to which the wave standard was 
to be put, that is, the direct measurement of lofty 
aerials, a large space would be required for the pur- 
poses of calibration, and this was provided for by utiliz- 
ing a loft having a width of 50 feet and a length of 
122 feet. 

The wires, which were separated a distance of 6 
inches, were stretched in a rectangular form, as shown 
in the diagram, Fig. 4, making a total length of 500 
feet: these wires were cut at intervals of about 12 
feet, and these were provided with short pieces of 
heavy wire, so that the cuts could be bridged and the 
wires could, therefore, be arbitrarily made of any 
length desired. 

To test the accuracy of the predetermined wave 
length, the terminals of the parallel wires nearest p, 
and p, were attached to the contact bar, as indicated 
in the diagram. The next operation was to cause a 
spark to pass through the gap s by means of a small 
induction coil, not shown but connected to opposite 
sides of the oscillator balls. This sets up electric oscil- 
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lation in the opposite arms of the tuned system, form- 
ing a standard, as well as in the Lecher waves, closed- 
circuit oscillators or aerial wires attached to it, as the 
case may be. 

As in the Lecher experiment, a Geissler tube was 
placed across the free ends of the parallel wires at 
a point where it was previously determined by calcula- 
tion that the wave should be a maximum; to further 
assist the effect, and so cause the vacuum tube to glow 
more brightly, the condensers were varied—equally in 
each arm, of course—until this result was attained; 
finally, the movable coils of the inductances were 
swung through an arc sufficient to accentuate the 
luminosity of the tube to a maximum. 

When the phenomenon occurred, it was evident that 
the Lecher wires and the standard were then in reso- 


Fig. 4. 


nance, and that the quarter wave length indicated by the 
standard was equal to the length of the parallel wires 
to the point where the terminals of the tube rested 
on them. ‘This operation was repeated at least half a 
hundred times, for the purpose of plotting a calibration 
curve for all wave lengths from 40 feet up to 500 feet. 
This obtained, the instrument affords a ready method 
for the measurement of wave lengths of closed-circuit 
oscillators and open-circuit aerials. To ascertain the 
wave length of a closed circuit, such as a tuning coil, 
the circuit, which includes a hot-wire ammeter A, a 
conductor (, and inductance 8, is connected to the con- 
tact bar of the standard as shown in Fig. 5. When 
the coupled systems are charged by the induction coil, 
and the spark passes at the gap s, oscillations will be 
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Fig. 5. 


set up in the standard and in the closed circuit, the cur- 
rent strength of which will be indicated by the hot- 
wire ammeter, and when this is greatest, the standard 
and the closed circuit are known to be in resonance. 
In order to obtain these resonant values, it will be 
necessary to adjust the condensers and vary the in- 
ductance coils of the standard. It will be observed 
that the contact bar is made of a continuous strip of 
metal, and that the terminals p,. p. are connected in 
shunt with the circuit of the instrument. The object 
of this arrangement is so that the amount of electrical 
disturbance to which the closed circuit is subjected may 
be readily varied, which is done by simply changing the 
distance between p, and p, These contact points 


Fig. 6. 


should be made of large copper wires, and placed as 
closely together on the contact bar as possible, to avoid 
inductive effects of this part of the circuit. 
Open-circuit oscillators, such as radiators used in 
wireless telegraphy, are connected to the contact bar 
of the standard, and at approximately the same point 
where the aerial and earth wires are usually fixed to 
the spark gap of a coil. For instance, in Fig. 6, a 
represents the aerial wire, p, p, the points of contact 
with the standard, A the hot-wire ammeter, and E the 
earth. The adjustments and readings are made exactly 
as in the preceding case, with closed-circuit oscillations. 
This form of wave-length standard marks an ad- 
vance in the accurate determination of coefficients of 
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radiators and resonators; and since it is extremely 
portable and capable of measuring electric waves of 
any length employed in the present practice of wire 
less telegraphy, it will undoubtedly be hailed with de 
light by every worker engaged in the experimental or 
practical development of the art 


THE INSTALLATION OF A TRANSMISSION 
PLANT.* 
By A Roap ENGINEER 

Iv was late in the fail about eight years ago when I 
arrived at one of the principal cities of the West An 
clectric transmission system was in course of construc 
tion with a power house newly built at the foothills 
of the mountains some thirteen miles away and a 
rotary converter sub-station located in the city itself 
| had been detailed to superintend the installation of 
the apparatus for the transmission system, which was 
“a comparatively new piece of work in those days 

| had been through the old student course at Pitts 
burg and had gotten some little outside experience, 
just about enough to make me a little nervous over the 
outcome of my trip. For no matter how long you have 
been on the road, each new job is found to be different 
from the others that you have done it is often some 
engineering feature not foreseen in the laying out of 
the plant, or some operating condition not duly appre 
v again it happens that the proper facilities 
Indeed enough 


ciated 
for doing the work are not at hand 


uncertainties are always present to arouse in one the 
liveliest interest and no man can foresee just when he 
will encounter some problem which will test his met 
tle to the uttermost And | had a premonition that 
perhaps this job was mine. | already knew that there 
were some engineering features about this plant, com 
mon enough now-a-days, but unusual enough at that 


time.to arouse my liveliest anticipation. 

This particular plant was laid out for three 750 
kilowatt generators, but only two were to be installed 
They were 60-cycle three-bearing machines arranged 
to have an impact water wheel mounted on the shaft 
just where a pulley would be placed if the machine 
were to be used with a belt drive. Two exciters were 
furnished, each mounted with a water wheel similarly 
to the generators \ switchboard, two banks of two 
stepping up to 
witches and 


phase-three phase transformers for 
15,000 volts ome high-tension bayonet 
type R lightning arresters completed the power-house 
equipment, The transmission was thirteen miles and 
at the receiving end were two 400-kilowatt, 550-volt 
1S-pole rotary converters These converters were the 
largest that had yet been built for 60 cycles Indeed 
few of any size were then in service. The local com 
pany had but recently organized and was not yet oper 
ating It had no electrical engineers in its employ 
and only one employe, a lineman, had ever done any 
electrical work The company was to furnish all 
necessary labor and the manufacturers of the elec 
trical apparatus were to lay out the system and super 
intend the installation 

The first generator had been shipped some time pre 
vious to my arrival and had already been hauled across 
country from the railroad and was lying at the power 
house in the mountains, much the worse for its trip. 
The men who had contracted to do the hauling had 
not a sufficiently stout wagon to carry the heavy 
generator weights and the wagon with the armature 
had broken down, ruining a considerable portion of 
the bar winding and end connectors. The first thing 
to be done, therefore, was to determine what material 
was needed for repairs and write out an order for the 
local company to send to the manufacturer. In situa- 
tions such as this, where the work is done many miles 
from any kind of a shop, it is quite essential that the 
road man be prepared to work with his own hands 
as well as to superintend, and if he have a_ well- 
equipped tool chest it facilitates the work very much. 
| had use for mine when that winding came 

The location for the switchboard and the station 
wiring had been laid out by the manufacturing com- 
pany, but on arriving at the plant | learned for the 
first time that a separate building had been provided 
by the local company for the raising transformers 
It was in such a location that the plans for the switch- 
board and the station wiring would have to be changed. 
As usual, no provision had been made in the construc 
tion of the power house for putting any wiring into it 
at all. There was, therefore, no difficulty in changing 
the proposed location, and | gave instructions to the 
local company for the building of a suitable wiring 
conduit, This was put in at once 

The transformer house had been built without any 
provision for high-tension switches or lightning ar- 
resters It was only after considerable planning and 
a sacrifice of desirable head room that I arranged to 
have a second floor built in it, which permitted the 
installation of the apparatus. It was a very cramped 
position, but it was absolutely needed 

As the engineer was to stay at the plant until it was 
put in operation it was advisable, in order to save 
time, to assemble the water wheels and their govern- 
ing mechanism. While this did not prove to be a dif- 
ficult task, it was an eye-opener | got some experi- 
ence in handling machinery which was new to me and 
a little out of my line 

The rotary converters, on account of the type, natu- 
rally required considerable attention and some experi 
mentation to get into satisfactory service. One of the 
characteristics of these machines, which occasioned 


special treatment, was the high commutator speed, 


* The Electric Club Journal, 
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which greatly increased the influence of surface rough- 
ness upon the commutator. The combination of high 
speed and roughness caused the brushes to vibrate, 
which resu!ted in rather poor contact between them 
and the commutator. Qf course sparking took place. 
if the commutator was neglected, the sparking would 
accentuate the roughness of the commutator and this 
increased roughness would further aggravate the 
sparking, so that the sparking would increase at an 
accelerating rate until the machine would finally buck. 
This with a uniform load, while all other conditions 
were good. The cause was not fully understood at the 
time and it was thought to be chiefly in the setting of 
the brushes. After a short experience with this ma- 
chine it was discovered that a smoothness sufficient for 
slow-speed commutation might not be sufficient at a 
high surface velocity. Although the commutator might 
feel smooth to the finger, if the end of a lead pencil 
was pressed against the back of a brush, a good deal 
of vibration might be felt. In overcoming this, it was 
found quite advantageous to support a piece of a grind- 
stone on a properly constructed rest and crowd it 
against the commutator, while running with the start- 
ing motor. This was persisted in until a fresh sur- 
face was obtained. After following this up with very 
fine sandpaper, a surface was gotten which caused no 
perceptible vibration of the brushes 

\ further aid to smooth running was obtained by 
saturating the brushes with cylinder oil. Two sets 
of brushes were fitted to each machine and while one 
set was in operation the other was immersed in oil. 
\fter receiving the above treatment, a machine would 
commutate perfectly for a very considerable period of 
time. After this a few hours’ work would be required 
to put it in shape again. 

When first put into commission these rotary con 
verters pumped quite badly and no adjustments of 
their fields would materially improve them in this re- 
spect After some correspondence with the manufac- 
turing company instructions were sent out to me to 
ore out the fields for a larger air gap and bevel the 
pole corners. The boring out of the fields was some 
what of a puzzler at first, as the machines were too 
large to be handled by any machine shop in that terri- 
tory. After a time a boring bar was located that had 
been used to bore out the cylinder of a medium-sized 
Corliss engine. This bar was mounted in the bear- 
ings of a rotary converter after having been recon- 
structed to bore a sufficiently large diameter. It was 
belted to the end of the shaft of the other rotary con- 
verter which was carrying the railway load. This belt 
was necessarily small and ran at such a slow speed 
that it would not transmit power enough to pull the 
cutting tool through more than a very fine cut, but 
by taking a large number of cuts the bore was in- 
creased to the required amount. While this was being 
done the manufacturing company sent out two sets of 
copper dampers to be tried on the pole pieces. One 
of these sets consisted of sheets of copper bent to the 
curvature of the pole face and each made to completely 
cover one pole face. The edges of each sheet were 
bent up an inch or so all the way around to secure it to 
the side of the pole piece. 

As soon as the above changes had been made on one 
machine it was brought up to speed by the starting 
motor and the field was built up. Before, however, the 
field attained full strength, the machine commenced 
to make an ominous noise and slowed down. On 
investigation it was found that the copper facings on 
the poles had bulged out against the armature and 
were actually acting as brakes on the armature core. 
The armature being of the open-slot type, its teeth 
caused the magnetic flux in the air gap to gather in 
tufts, and as these tufts followed the teeth across the 
pole faces, they generated such excessive currents in 
the copper plates that the latter were discolored by 
heat and pulled out of position by the magnetic action 
of the induced currents. This difficulty was so great 
that these dampers could not be used at all. Their 
action is now well understood and with partially closed 
slots they make an effective damper. The other set of 
dampers was made of rectangular bars of copper sur- 
rounding the pole pieces near the tips. Their use and 
the change in air gap and beveling of the pole corners 
resulted in decreasing the pumping to an unobjection- 
able amount. 

Before the above difficulties had been overcome, and, 
in fact, immediately after the railway load had been 
transferred from the old steam plant to the rotary con- 
verters, the local telephone company and a consider- 
able number of its patrons, whose lines were placed 
directly above the railway feeders, were much dis- 
turbed by a hum in the telephone receivers whenever 
they were raised from the hooks. In some cases this 
hum could be heard across a large room, and when the 
receiver was placed to the ear the noise was very dis- 
agreeable. A periodic variation of the sound in syn- 
chronism with the pumping of the rotary converters 
was its most noticeable feature. It did not take the 
telephone company long to locate the cause of the dis- 
turbance, and they then proceeded to make things in- 
teresting for me, among other things hinting that steps 
would be taken to prevent the operation of the sub- 
station. This looked pretty serious, as the rotary con 
verters were of a new type and anything tending to 
bring discredit on them would surely affect future 
business. 

In situations like this it is of advantage to the road- 
man if in addition to being an engineer he be some- 
thing of a diplomat. In this instance the roadman 
was not skilled in this direction, but he did his best 
to assure the telephone company that his company, to 
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whom the matter had been reported, would do eve: 
thing in its power to overcome the difficulty, and th 
a remedy would speedily be found, and then he |, 
awake at nights trying to think of a remedy, but wit 
out much success. Various theories had been advanc: 
by different people to explain the difficulty. One w; 
that the armature teeth, which were large and nm 
very numerous per pole, presented varying amounts « 
iron to the pole faces, thereby causing slight fluct 
ations in the total magnetic flux, with correspondin 
pulsations in the E. M. F. and current. The vibratio 
of the brushes was also thought to be a cause of t! 
trouble, the vibration making the contact resistance 
variable one with corresponding variations in the cu; 
rent. The smoothing of the commutator and th 
lubrication of the brushes described above would hay 
reduced the effect of this cause and the increase j 
the air gap would have reduced any effect caused | 
the armature teeth. It was never determined hoy 
much, if any, of the trouble came from either of thes 
causes, because the complaints from the _ telephon 
company suddeniy stopped and no further investiga 
tion was made. The telephone company had foun: 
that the trouble existed mostly on circuits using 
ground or common return and was negligible on an 
all-metallic circuit properly transposed. They ev) 
dently decided that the most satisfactory solution o| 
the probiem was the reconstruction of their circuits. 

The transmission company had a few telephone trou 
bles of its own. Its circuit from the power house to 
the sub-station was placed on the same poles as the 
transmission circuits and it consisted of two insu 
lated wires under one covering. In addition to the 
braid common to the two, one wire had a braid cover 
ing and the other a rubber covering. I never learned 
just what reasons prevailed in the adoption of this 
style of construction. It was installed when I arrived 
and I was called on to operate it for atime. The main 
difficulty came in getting a sufficient amount of current 
through the circuit. The talk was very weak at al! 
times. Another and very unique kind of trouble was 
caused as follows: In the country districts hunters 
were often out after small birds about the size ot 
meadow larks. These birds frequently lit on the tele- 
phone circuit, and when the charge of bird-shot came, 
one or more of the shot would frequently wedge be- 
tween the twisted telephone wires and short circuit 
them. As the wires were seldom cut in two and the 
insulation was but little frayed these faults were quite 
difficult for the patrolman to locate. These short cir 
cuits prevented the telephone bells from ringing, but 
did not prevent the transmission of speech over the 
circuit, so the operatives at every recurrence of this 
trouble, would simply go to the phones at prearranged 
times, lift off the receivers, and commence talking. 
This circuit was soon reconstructed with separated 
wires and this trouble ended too. 

Some months later | was made superintendent ot 
the power company and had ample opportunity to de- 
termine the expediency of various things I had done 
in getting the plant in operation. 


MEASURING TIME: ANCIENT AND MODERN 
METHODS. 

Tue “Christmas lectures” at the Royal Institution 
have been given by Mr. Henry Cunynghame, who de- 
voted his first lecture to the methods of measuring time 
known to the ancients. The first people who got any 
idea of time, and had notions of measuring it, were 
the Chaldwans, who 1,000 or 1,200 years before the 
birth of Christ had taken observations of days and 
months and even of eclipses; and they doubtless de- 
rived their first ideas from watching the heavens and 
noting the steady progress of the sun, moon, and plan- 
ets among the fixed stars, in relation to which they 
were ever changing their positions. In time, too, they 
came to recognize that when the sun was darkened hy 
an eclipse it was at a period when the moon was be- 
tween the earth and the sun; and when the Egyptians 
discovered the periodicity of eclipses it became possi- 
ble to predict them. The next thing to be discovered 
was the impossibility of supposing the earth to be flat 
If this were the case, it was seen that the light of the 
polar star must always appear the same from every 
point in the earth’s surface; but as its apparent heigh 
in the heavens varied with the situation of the ol- 
server, the conclusion was necessary that the earth 
was round. Coming to the motion of the earth, the 
lecturer said that Pythagoras founded a scheol which 
affirmed that the earth went round the sun, not rir? 
versa; but this opinion, after careful examination, was 
rejected by ancient philosophers, Ptolemy’s reason le- 
ing that, if the earth were moving, a ball thrown 
straight up into the air would not return to the exact 
spot when it was thrown, but te one a little way 
behind. The lecturer next explained the changing 0! 
the seasons, and, by the aid of a globe with its axis 
fixed at the proper inclination rotating round a lamip 
representing the sun, showed how in summer the s!n 
at the North Pole was visible throughout the twenty 
four hours, and in England the days were long; where- 
as in winter the sun at the North Pole was not sen 
at all, and in England the days were short. To «x- 
plain why the earth kept its axis steady in this wy 
would, he said, require more advanced mechanics th:t 
he could introduce into his course; but he gave | is 
audience some idea of how it was dependent on ‘| 'é¢ 
rotation of the earth on its own axis, by showing t! «lt 
when a spinning gyroscepe was moved in a circu ar 
path, its axis remained steady in space, whereas, i! it 
were not spinning, the position of its axis was contin: 
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ally nging in reference to the central point round 
whi was moved. But, though in fact the earth 
¢ round the sun, there was no reason, so far 


as 
ith e could tell, why the sun should not be going 
round he earth, and on the latter assumption the 
chang of the seasons could be equally well explained. 
Inde ailors always looked upon the sun as going 
roun e earth, and the Nautical Almanac was ar 
rane ccordingly. For the measurement of time Mr. 
Cun) ame said the ancients depended on the ob- 
serva | of shadows, and to illustrate the process he 
mad: of an artificial sun, consisting of a lamp at 
the « of a long fishing rod. Putting this rod in a 
posit at right angles to the pole of an imaginary 
eart! would be the case at the equinoxes, he showed 
how the motion of the sun the shadow of an 
obel noved over the ground, and how its progress 
thus icasured time. But this was not all that was 
nece vy to the construction of a sundial. If the fish- 
jing | were raised, so as to represent the higher posi- 
tion umed in the heavens by the sun in summer, 
the idow thrown by the obelisk would not move 


over (ue same distance, in an equal time, as it did 
with e sun in the equinox position, and the same 
would be true of the sun when lower in the heavens, 
as in winter. Hence a different scale would be re- 
qui! for each day of the year. There was, however, 
a simpler remedy—to make the obelisk incline toward 
the pole-star; this made the shadows coincide tor every 
day of the year, and thus it was a prime condition 
in the construction of sundials that the gnomon should 
be parallel to the axis of the earth. The lecturer next 
described the remarkable observatory—probably the 
Tower of Babel—erected by the Babylonians, which 
consisted of seven houses on top of each other, repre- 
senting the sun, moon, and five of the planets, and he 
described how this arrangement yielded the names 
of the days of the week now in use. In cloudier 
climates where the sun was not available other meth- 
ods had to be adopted for measuring time. The Greeks 
used water-clocks; water was run in a steady stream 
into a vessel in which floated a little magician, and as 
he rose with the water his arm pointed to a scale 
representing time. Though the Egyptians had a day 
of twenty-four equal hours, the Greeks divided the 
period between sunrise and sunset into twelve hours, 
whatever the season, and so an hour was longer in 
summer than in winter. Hence, in order that the 
clock might keep time, the scale to which the magi- 
cian pointed had to be one in which the space repre- 
senting one hour was different from day to day. Other 
means of measuring time were afforded by observing 
the flow of sand through a narrow orifice, the passage 
of a globule of mercury down a tube which only com- 
municated with the air by a very small hole, and by 
the rate of consumption of oil or wax in a lamp or 
candle 

On Thursday, December 29, the second lecture began 
by showing how a belief in the four elements of earth, 
air, fire, and water gave the ancients very wrong 
ideas about weight and eravity. Seeing that fire 
tended to rise, they regarded it as the element of light- 
ness, and supposed that the difference between a light 
body and a heavy body was that the former contained 
a higher proportion of fire than the latter, which was 
more largely composed of earth. Passing to the dis 
cussion of force, the lecturer said we did not know 
what it was, and could only investigate its effects. It 
manifested itself in two distinct ways: acting on a 
body that was not free to move, it produced a pres- 
sure; but acting on one that was free to move, it pro- 
duced motion. Among the ideas started by Galileo was 
the idea that the intensity of a force might be meas- 
ured by the amount of motion it wotlld produce in a 
given time. In the case of gravity this amount was a 
little over 32 feet each second, and thus 32 feet was 
the amount of motion added by gravity to a freely- 
falling body every second. To impress this idea on 
his audience, Mr. Cunynghame compared gravity to a 
benevolent uncle who gave his nephew 1 shilling every 
day; at the end of a week the boy would have 7 shil- 
‘ings, and in the same way in seven seconds the falling 
body would have seven additions of 32 feet of motion 
accumulated in it. If, through the objections of his 
parents, the boy was unable to accept the shillings, the 
benevolence of the uncle remained, but nothing hap- 
pened to the boy; in the same way, if a body were not 
able to receive the additions of motion from gravity— 
in other words, was not free to move—then nothing 
happened to it, though the gravity still remained. 
\ristotle had taught that a heavy ball falls more 
quickly than a light one; Galileo saw that this was not 
so, but that, on the contrary, they fell through the same 
(istance inthe sametime. The force of gravity was pro- 
portional to the mass on which it acted. Hence, when a 
heavy bail was allowed to fall there was a greater 
force acting on it, but, at the same time, there was 
more to be moved, and with a light ball there was less 
to be moved, but there was also less force moving it, 
so that in the end they both went at the same rate. 
In tact, one was like a heavy cart with a big horse 
'o pull it, and the other like a light cart but with only 
a small pony in the shafts. When people refused to 
believe that heavy and light bodies fell at the same 
rat ralileo asked them to watch a ball of lead and 
another of wood dropped simultaneously from the top 
ot \he leaning tower of Pisa; they reached the ground 
almost together, what difference there was veing due 
'o the different resistance offered by the air to the fall 
oi e different balls, and the result was that Galileo 


Was turned out of his professorship. The lecturer 
! ed this experiment on a small scale, and also 
she 


{ that in a vacuum, where the resistance of the 
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air was absent, a guinea and a feather fell with equal 


rapidity. The lecturer next considered the question 
how it was known that the motion imparted to falling 
bodies by gravity was 32 feet for each second, The 
direct measurement of a ball falling vertically was 
difficult, because the interval of time involved was so 
small, and therefore attempts were made to water 
down the force of gravity so that the time for observa- 
tion should be lengthened. Galileo's plan was to use 
an inclined plane down which a ball rolled with a 
speed depending on the inclination, but a better meth- 
od was afforded by Attwood’s machine, which was also 
explained. Another idea exploded by Galileo was that 
the earth was at rest. Ptolemy said this must be the 
case, else a ball thrown straight into the air would 
fall some distance behind the thrower. Galileo said 
this inference was wrong, because if the thrower, 
with the earth, were moving, the ball would partake 
of his motion and so come down in the place from 
which it was thrown. The correctness of Galileo’s view 
was proved by an experiment in which a little wagon 
was moved quickly along a miniature railway; while 
the wagon was in motion a spring-gun fired a ball ver- 
tically into the air, and this ball was seen to move for- 
ward through the air in the same direction as the 
wagon and to fall back within it. Finally the lecturer 
considered the composition of motions. He explained 
that a ball thrown in a horizontal direction was sub- 
ject not merely to a horizontal force, but also to the 
vertical one of gravity, and these two being known, it 
was possible to predict exactly the resulting motion of 
the ball, which would move in a parabolic path and 
reach the ground in the same time as would be re- 
quired for a ball having no horizontal motion at all. 
This parabolic path was illustrated by rolling an inked 
ball sidewise across a slightly inclined plane covered 
with white paper, and by the flow of water from a cir- 
cular orifice, the audience being delighted with the 
beautiful effect obtained by illuminating the stream 
internally at the point where it left the reservoir 

In the third lecture on Saturday, Mr. Henry Cunyng 
hame discussed the laws governing the pendulum. 
Beginning with springs, he showed that the force they 
exerted was independent of the mass acted on, and not, 
like the force of gravity, proportional to the mass. He 
went on to explain Hooke’s law that the amount by 
which an elastic body was stretched when pulled was 
proportional to the force used. This was illustrated 
by hanging a number of different weights on a sus- 
pended spring and proving that the heavier weights 
produced a proportionately greater extension of the 
spring than the lighter ones. It followed from this 
law that, with a horizontal pendulum, consisting of a 
metal ball at the end of a flat spring, the deflection 
was proportional to the force with which the ball was 
pushed aside from the central position of rest, and the 
more it was deflected the greater the restitutive force 
tending to bring it back. From this, again, it followed 
that the time it took to travel back from the point of 
extreme deflection to the central position was always 
the same, whatever the length of deflection. When the 
deflection was great, the ball, urged by a greater force, 
traveled more quickly over the greater distance; but 
when the deflection was smaller, though the distance 
was also smaller, the force driving it was less, and it 
consequently moved more slowly With the spring, 
therefore, it formed an isochronous pendulum, always 
completing its vibrations in the same time, whatever 
their amplitude. In the same way a piano string was 
a body which vibrated isochronously; and since the 
pitch of the note it gave depended on the frequency 
of the vibrations, not on their size, the key of a piano 
gave the same tone whether it was struck hardly or 
softly. The distance through which a piano string 
vibrated was very small, but its motion could be mag- 
nified to the eye by sticking on it a little mirror from 
which a beam of light was reflected upon a screen; 
and by watching the light it could be seen that when 
the sound was loud the movements of the mirror were 
greater than when it was weak; but by the tone re- 
maining the same it was proved that the vibrations 
were all performed in the same time, whether they 
were large or small. The same was true of a tuning- 
fork, and, in fact, the time which any springy, elastic 
body took to perform a vibration was always the same, 
whatever the distance through which it moved. Mo- 
tion of this kind was known as harmonic motion, and 
the law of harmonic motion was to be traced through 
the whole domain of physics. A clock’s pendulum af- 
forded an instance of its operation. As a boy Galileo, 
one day in church, watched a swinging chandelier, and 
noticed that though the length of the swings gradually 
diminished, the time in which each was performed 
remained constant. He tested this regularity by com- 
paring the swings with the beats of his pulse, and the 
first use subsequently made of his observation was the 
construction of a little machine to help doctors in 
counting the pulse-beats of their patients. That the 
swings of any given pendulum were isochronous was 
undeniable, provided their amplitude was not too large. 
When a pendulum was pushed away from the vertical 
it was brought back by the action of gravity, for the 
same reason that a ball rolled down an inclined plane; 
and the distance by which it was displaced was propor- 
tional to the force applied. Hence it was isochronous 
in precisely the same way as the loaded spring already 
discussed. But it differed in one respect. The heavier 
the ball on the spring the slower its period of vibra- 
tion, because the accelerative force of the spring did 
not vary with the mass of the object on which it was 
exerted. But with the pendulum the accelerative force 
was gravity, and therefore did vary with the mass. 
Hence it was that pendulums of the same length, in 


24323 


the same place, swung in the same time, irrespective 
of the weight of their bobs. After a brief reference 
to the fact that the path of a pendulum should be cy- 
cloidal, and to the laws of the wheel and axle, Mr. 
Cunynghame said a pendulum was the first necessity 
for a clock. - But if it were set swinging it would not 
continue moving indefinitely, but would gradually be 
stopped by friction and the resistance of the air; there 
fore, some maintaining power must be supplied to 
keep it in action. The apparatus by which this was 
done was known as an escapement, and that was con- 
stituted by anything which, when pushed or pulled, in 
return pushed or pulled back more strongly. In the 
anchor escapement, the crutch, connected with the 
pendulum, was provided with two inclined planes. 
These engaged with the teeth of the escape wheel, 
which was moved round by the weight or spring of 
the clock, and matters were so arranged that, at a cer- 
tain point in the pendulum’s swing, the teeth of the 
escape whee] were free to press on the inclined planes 
carried by the crutch, which thus received a little 
push; this in turn was communicated to the pendulum, 
which was thus kept continually swinging. Mr. 
Cunynghame concluded by exhibiting a swing, patron- 
ized afterward by sundry of the juvenile part of the 
audience, in which the motion was maintained by the 
aid of a mechanical nursery-maid, acting as an escape- 
ment in the sense that she pushed the swing forward 
with a power more than equal to that which had been 
expended by it on its backward motion in bringing her 
to a striking position. 


EXHAUST STEAM TURBINES IN STEEL WORKS. 

Ir is now a good many years since Druitt Halpin 
proposed a system of thermal storage for rendering 
available for power purposes steam produced at times 
when it could not be immediately utilized. The proposal 
as made had special reference to reducing the boiler ca 
pacity needed to carry the load on an electrical station 
at the time of maximum demand. The principle is, how 
ever, available in other circumstances, and in a paper 
read before the West of Scotland [ron and Steel Insti 
tute P. J. Mitchell described the plant by which Prot 
Rateau has rendered available the very large quantities 
of exhaust steam now wasted at large collieries and 
iron works. It should be noted that it is more eco- 
nomical to use this steam in a turbine that it is to 


merely fit the engines with a condenser, since, when it 


comes to dealing with steam at low pressures the very 
best reciprocating engine is easily distanced by even 
an insufficient turbine. The difficulty to be met lies, 
however, in the fact that at rolling mills and stee) 
works the supply of exhaust steam is very fluctuating, 
and although the waste may represent 1,500 horse 
power er more, some method of thermal storage is es- 
sential if this is to be commercially available, as the 
demand for power is a constant and not a fluctuating 
one, or at least such fluctuations as exist cannot be 
expected to synchronize with those in the supply of 
exhaust steam. Three patterns of thermal stores, or 
regulators, are used by Prof. Rateau. In the one 
case the regulator consists of a large vessel filled with 
cast iron trays containing water, in which is stored 
up the surplus energy received at times of large sup- 
ply of exhaust steam, to be evaporated off again at 
times when this is deficient, so that a supply which is 
practically steady is supplied to the turbine In an- 
other pattern the vessel is filled with masses of scrap 
iron. In both these cases the large quantity of metal 
present greatly facilitates the rapid interchange of 
heat. In the third pattern the heat is stored in water, 
as in the Druit Halpin system, but to insure a rapid 
interchange of heat between the steam and the water 
the exhaust steam is introduced below the surface of 
the latter, into which it escapes by a series of small 
orifices so arranged that the water is kept in a state of 
constant agitation. With a steam supply at 294 
pounds absolute per square inch and a vacuum of 25 
inches the consumption in the turbine per electrical 
horse-power is only 20.1 pounds, while with steam 
at 14.7 pounds absolute and the same vacuum it is 
26.5 pounds per electrical horse-power hour.—Engi- 
neering. 


INTENSITY OF Rapium Rays.—W. Seitz has made 
some absolute measurements of the intensity of the 4 
rays given out by radium preparations. The method 
used was not that of measuring the positive charge 
acquired by the radiating preparation, but that of 
measuring the negative charge acquired by an insu- 
lated plate exposed to the rays in a vacuum. Since 
in this case the preparation need not be itself in- 
closed in the vacuum, the method is well adapted to 
the measurement of absorption. The plate exposed 
was of brass and was connected to the electrometer 
through the intermediary of a platinum brush at- 
tached to a piece of iron suspended by a spring, which 
enabled the observer to interrupt the communication 
with the electrometer by means of a magnet. The 
author found that the preparation, consisting of 7 
milligrammes of radium bromide, gave off permanently 
3.57 x 10-" amperes in the form of /-rays. This 
value accords well with the 3.018 x 10- amperes ob- 
tained by Wien from 4 milligrammes of radium bro- 
mide. As regards the absorption, the author found 
that Lenard’s rule, according to which the absorption 
is simply proportional to the mass traversed, is ap- 
proximately fulfilled, but that the heavier metals have 
a rather higher proportionate absorption. He found 
that a plate of lead 3 millimeters thick allows of the 
passage of a third or a dourth of the total radiation.— 
W. Seitz, Physikalische Zeitschrift, July 15, 1904. 
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| Coutioned from ScrprLewent No. 1516, page 24287.) water comes from the pump by the tube, 6, and passes As will be seen from the diagram, the gear wheels ; 
THE 1904 PARIS AUTOMOBILE SHOW.—IIIL. into the chamber, 7. From there it has two outlets. are always in mesh, and are locked to the shaft, as re 5 
By the Paris CORRESPONDENT OF THE SCIENTIFIC If the valve, 8, is raised, the water returns again to quired, by interlocking jaw clutches, the main flywhee! h 
AMERICAN, the tank by 9. If 8 is closed, the water raises the valve, clutch being shown on the left. When the clutch peda! o 

10, and passes by 11 to the pressure-tank, or it can is pressed down (the position shown in the diagram), ~ 

CRACCES STEAM AUTOMCRS. pass by the valve, 14, to the boiler. The pressure-tank it first releases the main clutch; on being further de- - 

IN this type of automobile the flash-tube boiler, fed communicates at 16 with the piston, 17, which can be pressed, it presses the cam shaft, 0, against its spring, ; ti 
unclutching tlie wheel which happens to be engaged. v 


CHASSIS OF CHABOCHE STEAM CAR, SHOWING ENGINE AND SPEED GEARS IN FRONT AND 
FLASH BOILER MOUNTED AT THE REAR, SOAMES TRANSMISSION, SHOWING CAM SHIFTERS 
AND BEVEL GEAR DRIVE ON SPUR GEAR = 


by oil burners, is placed in the rear of the chassis. The regulated by a spring and thumb-screw, as shown. The DIFFERENTIAL. 


motor and condensing radiator lie in the fro of t eve rols > valve atic 
turning the change speed handle, x. This change 
in the rear the water is brought to a pump near the inch. for instance, we note the following movement: speed handle, +, turns the rod, p, by means of the TI 
; The water coming from the pump by 6 encounters the bevel gears shown, and p turns the shaft, 0, by means is 
i 9 valve, 8, which is closed. It then raises the valve, 10, of the spur gears shown on the right. This causes pr 
) rad = one of the three double fingers which are fixed on the 
| | / to raise the lever, 1S, and-it opens ihe single projection on the hub of one of the three lal 
gra i a the veers, 8. be 1e latter ome sounanne open as long as cluteh-shifting levers, u, v, or w—u is the one shown a 
L-}! the pressure is above 125 pounds. In this case the in 
tyre bs water from the pump returns to the water-tank and no wl 
q {| longer feeds the pressure-tank or the boiler. The pr 
11 |} steam pressure drops and the valve 8 is closed. This a il ‘ ar 
i} j arrangement keeps the steam at a constant pressure Be cu 
V \ which can be regulated by the screw, 20, and it can be Fa | a vil 
1 jf temporarily changed by a pedal for increasing the Lf Z wi 
car's speed on a grade. The petroleum burners of the te th 
4 40/ boiler are fed from a tank which has an air-pressure = ¥ m: 
above it produced by a small pump. The boiler is ré 
formed of several ranges of coiled tube contained in a ES of 
pal sheet iron case, with six burners placed below. Our ot 
engraving shows the two-cylinder motor which is 0 wy ed 
placed in the front of the chassis. The radiating con- th 
denser is seen just in front of the motor. It is cooled DIAGRAM OF SOAMES TRANSMISSION GEAR, ne 
by an air fan. The motor has a universally-jointed er 
driving shaft and bevel gear drive, and the gears engaged in the diagram—and when the pedal is re- no 
shown in front beside the engine furnish two speeds, leased and the main clutch put in by the spring, k, tio 
ae the lower being used for hill-climbing. the spring on the shaft, 0, presses to the left and, vic 
DIAGRAM OF BY-PASS VALVE OF CHABOCHE STEAM \ NOVEL TRANSMISSION GEAR. through the medium of one of the forks, u, v, w, ple 
CAR. A new type of transmission in which the gears are which has been picked up, slides the corresponding the 
always in mesh and one set or another is thrown in or jaw clutch, 7, m, or n, to the left, thus clutching its nu 
motor which feeds it into a pressure tank. From there out by an ingenious system of jaw clutches, is illus- gear wheel to the shaft. In the diagram the fork, wu, an 
it goes to the boiler. The following method is used trated herewith. This transmission has been placed on has just been picked up, and as soon as the pedal is cir 
for keeping the steam at a constant pressure. The dia- the market by the Langdon-Davies Electric Motor Com- released it will make the jaw clutch, J, engage with tra 
vram shows the automatic regulator in section. ‘The pany, Ltd. of London, England, the shaft, k, thus giving a direct drive, this being the an 
drive on top speed. The shaft, 0, when the main ret 
| clutch is in, is locked out so that the jaw clutch in use ple 
| is held in positively by means of a trigger (which is not b Val 
shown) and is not dependent on the spring. The pins f me 
} and slots, z, on the rod, p, prevent the handle, rz, 4 ter 
trom being moved, except when the pedal is fully de- ; opr 
pressed, and also prevent any but the selected gear r 
from being engaged, the handle and all gears not in 4 
use being definitely locked except when the pedal is , 
depressed In order to avoid complicating the dia- 
gram, the reverse has not been shown, neither does 
the positive locking arrangement appear. The system 1 
is, of course, applicable to more than the three speeds, 
and is arranged for either gear driving with a live 
back axle or for chain driving. 
The advantages of this new gear are obvious. A 
small handle replaces the long gear-changing lever 
usually used. As there are no gears to slide, there is 
no wear or chipping of the gears, the full face of which 
can be used, as the teeth do not need to be beveled. 
All the wear comes on the jaw clutches, which are 4 
large enough and sufficiently hardened to stand it. 
HORNS OPERATED ELECTRICALLY AND BY THE EXHAUST. ” 
The perfection of many of the iarger and more es- ‘ 
sential parts of the modern automobile has led inven- 
tors to attempt the improvement of details. One of the pe 
accessories which is necessary on every machine, and ¥ 
which it is imperative to have always in working or- 
der, is the horn, which is universally used on gasoline 
and steam machines as a warning signal. This is 
generally blown by a rubber bulb conveniently placed 
so as to be pressed by the foot or hand. The bulb is on 
connected through a flexible metal tube with the horn, she 
which is generally placed in front. The rubber bulb by 
is apt to deteriorate and become leaky or crack, so an 
that it is not always to be depended upon, or else one tan 
may not be able to find and strike it with the foot in the 
case of an emergency. on 


UHABOCHE CLOSED STEAM AUTOMOBILE INTENDED FOR CITY USE, Our illustrations show two novel methods of blowing 
THE PARIS AUTOMOBILE SHOW, an auto horn—electrically and by the pressure of the 


| 
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‘he electric horn is undoubtedly the most 


exhau 

novel « ese. It was exhibited at the Paris Salon by 
M. Le: re, of Rheims, France, and is the invention 
of M. ¢ It is operated by current from a battery, 
which « transformed with the aid of a Ruhmkorff 
coil. ¢ a telephone receiver diaphragm in the horn 
to vib when a button is pressed in the steering 


1 e coil used is a special one having two 
(wo primary and one secondary winding. 


WHISTLE OPERATED BY EXHAUST GASES, 


The first core has a single winding, ohe end of which 
is connected to the battery and the other end to the 
primary of the second core, placed alongside it. The 
first core is the one that works the vibrator. It is seen 
immediately under the round button on the end of the 
latter in the cut. The second core is provided with 
a secondary winding the coils of which are wound 
in the same direction as those of the primary, and 
which has one end connected to the same end of the 
primary and grounded. The other end of the second- 
ary terminates on the bridge of the vibrator. The 
current passing through the first coil operates the 
vibrator in the regular way. This coil is provided 
with a condenser, as usual. Having passed through 
the first coil, the current next goes through the pri- 
mary of the second coil—the core of which plays the 
réle of a microphone—and to the ground. A current 
of slight tension is produced in the secondary winding 
of this coil. The wires that run to the receiver mount- 
ed on the horn are connected to the vibrator bridge and 
the ground. The arrangement of windings and con- 
nections certainly is peculiar; but the inventor attaches 
great importance to it for the production of the phe- 
nomena that he explains by a sort of special pertuba- 
tion of the magnetic field of the receiver, which causes 
violent vibrations of the receiver diaphragm. The 
placing of the various windings, the number of turns, 
the section of the wire, ete., were determined after 
numerous and delicate experiments. The receiver is 
an ordinary telephone one composed of a permanent 
circular magnet in the field of which is a coil that at- 
tracts the diaphragm. This receiver can be screwed on 
any horn in place of the usual piece containing the 
reed. The horn can be blown as long or loud as one 
pleases by simply pressing a button. Its note may be 
varied by adjusting the trembler. The horn is much 
more powerful than those usually employed. A bat- 
tery of six accumulators giving 12 volts is used to 
operate it 

Another method of blowing a whistle or horn is to 
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show a new form of starting crank for gasoline en- 
gines, which was invented by M. Girard, and which is 
Leing placed on the market by the Gautreau Company, 
of Paris. The starting crank consists of three parts: 
First, a shaft, B, one end of which is notched to engage 
a smaller notch on the crankshaft of the motor. The 
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selves more tightly around it in proportion as the force 
which opposes the motion of the handle increases. 
The mandrel, and consequently the shaft, which forms 
part of it, will be revolved, and the motor will be 
turned over. If at this moment a back kick should 
occur, the shaft and the mandrel will be revolved in 


AN ELECTRO-MAGNETIC SPARKING PLUG. 


other end, P, of this shaft has a much larger diameter 
and forms a mandrel. The shaft and the mandrel are 
formed of a single piece. The second part of the ap- 
paratus is a coil spring, one end of which, £, is at- 
tached to the hub of the starting crank, M, while the 
other end, A, is free, and curved slightly upward; 


SAFETY STARTING CRANK FOR AUTOMOBILES. 


moreover, the last two coils of the spring are a little 
higher than the others. The third part of the appa- 
ratus is a sleeve, 7, which forms a cover for the whole 
mechanism, although it is completely independent 
of it. 

When the parts are assembled, B and EF are in the 
same straight line, and form the shaft of the starting 


AN ELECTRIC HORN FOR AUTOMOBILES. 
THE PARIS AUTOMOBILE SHOW. 


use the pressure of the exhaust gases, either direct, as 
shown, |)\ mounting a whistle on the exhaust pipe, and, 
by closing the latter, causing the gas to blow through 
and sound the whistle: or by having a small pressure 
'ank in which the exhaust gas can be stored under 
the pressure at which it comes from the engine and be 
"ised to blow the horn whenever desired. 
TY SPARTING CRANK FOR GASOLINE ENGINES. 
The ree illustrations seen in the annexed cut 


handle; these parts are joined together by the spring, 
R, which presses against the mandrel, P, that forms 
part of the shaft, B, as has been described. If the 
crank is turned in the proper direction to start the 
motor, the outer sleeve being stationary (since it is 
attached to some part of the vehicle) the free end of 
the spring, consisting of the last coils, rubs against 
the side, H, of the sleeve and forces the other coils to 
become tightly wrapped around P, They wrap them- 


the opposite direction, as well as the spring; but im- 
mediately the free extension of the latter rubs in the 
reverse direction against the side of the sleeve which 
is stationary, and the coils unwind from the mandrel, 
which is then able to turn alone without carrying with 
it either the spring or the starting handle, of which it 
has become completely independent. 
A NEW ELECTRO-MAGNETIC PLUG. 

-An electro-magnetic sparking plug which is operated 
entirely by electricity, and which has no springs what- 
ever, was one of the novelties of the Paris Show. This 
plug is known as the Zubalof electro-magnetic spark- 
ing plug, and is constructed as follows: Within a hol- 
low, mica-lined plug, 2, is pivoted on an insulated hori- 
zontal axis, S, a vertical lever having on its lower end 
a nickel contact point, ). An opposed contact point, 
c, is attached to the plug. Two electro-magnets, B 
and B’, are constructed around the cores, N and N’, 
which screw into the sides of the plug. These electros 
are connected together and supported by the yoke 
piece, A, resting upon the top, K, of the plug. A bind- 
ing post, /’, forms the uninsulated, or “ground,” termi- 
nal of one of the coils, B, while the insulated terminals 
of the coils are brought out at G@ and H respectively. 
The second terminal of B is in the insulated arma- 
ture, M. 

When the contact is made at the usual contact-maker 
of the engine, the circuit is closed through magnet, B, 
thus attracting the upper end of the armature toward 
its core, N, and causing the lower end, D, to contact 


A 


DIAGRAM OF ZUBALOF MAGNETIC SPARKING PLUG, 


with (. This completes another circuit through the 
magnet, B’. As soon as the contact is broken at the 
contact-maker of the engine, the circuit of B is broken. 
That of B’ is still made, however, and so this magnet 
attracts M, thus quickly separating C and D and mak- 
ing a spark at FE. The armature, M, is not influenced 
by vibration, as it is suspended from its center of 
gravity. The plug will work in any position. The 
points are readily renewable, and they will last several 
thousand miles. This plug offers all the advantage 
of make-and-break ignition without any of its compli- 
cations. Being entirely electro-magnetic in operation, 
there is no trouble from springs getting out of adjust- 
ment, etc. 
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MEETING OF THE 
\MERICA. 


SEVENTEENTH ANNUAL 
GEOLOGICAL SOCIETY OF 
By Oris Hovey 

meeting of the Geological 
held at the University of 
December 29 to 31, 1904, 

presidency of Prof, John C, Branner, of 
Sixty-one papers, divided among 


Tike seventeenth 
Society of 


annual 
America was 
Pennsylvania, Philadelphia 
nmder the 
Stantord University 
were presented for read- 
members of the Society 


eight branches of the science 
hundred 
making the convention one of the 
The report of the Council for 
that in all 
satisfactory condition. 


ing, and about one 
were in attendance 
largest in its history 


ihe year i904 shows respects the affairs 


nightly 
of the Society was reported 


ot the Society are in a 
The net active membership 
as being 259, and 15 new members were elected at the 
Philadelphia meeting. During the past year, five mem- 
bers have been removed by death: Prof. C. E, Beecher, 
i. B. Hateher, Henry MeCalley, W. H. Pettee, and 
Charles Schiffer Memorials of these members were 
the Philadelphia meeting 
his presiden- 
tial address “Geological and Geographical Studies on 
the Northeast Coast of Brazil and illustrated his 
means of numerous photographs and charts 


read at the 
Prot 


lirst session of 


Branner chose as the subject of 


paper by 
The most peculiar feature of this coast is the series of 
hardened sandspits, occurring at the mouths of most 
quartzose sand, 


hard solid 


of the rivers. These spits consist ot 


which has been cemented together into a 


rock by means of calcium carbonate brought down in 
solution by the rivers and precipitated by contact with 
the waters of the ocean, which here possess a high 
degree of salinity This hardening extends to a depth 


instances, has been ol 
through the formation 


safe harbors, 


of several feet and, in many 


reat economic importance 
thereby of natural breakwaters, torming 
The spits contain many fossils, all 


feature 


as at Pernambuco 


of which are of living second coast 
of importance is the series of coral reets, which alter 
sandspits in cer 


comparatively 


species \ 
nate or which are associated with the 
seem to be 
thin, but many of them are wide. That the coast has 
remained stationary for a considerable time, is indi- 
‘ated by the fact that these reefs reach to the upper 
limit of coral growth, where they 
dead coral within the fringe of living animals 


tain localities. These reets 


show broad areas of 


In the restricted space of a summary report like 
the present, it will not be possible to do more than 
briefly outline the contents of the more important ol 


read, leaving out of 
title 


the 43 papers which were actually 
those which were read only by 

Bell, director of the Geological 
read a detailed 
region in the vicinity of the Great Slave 
maps and sec 

Prof. E. R. 


account 
Dr. Robert 
of Canada 


Survey 
somewhat paper on the 
seology of the 
Lake, and illustrated his 
made for the Canadian 
Cumings, of the Indiana State University, discussed 
the development and morphology of Fenestella, and 
showed that this Devonian Bryozoa is related genetic 


remarks by 


tions Survey 


ally to the Cyclostomata 

In a paper containing new evidences of the geograph 
faunas of the same age, Prot 
that ex 
eastern 


ical differences of fossil 
H. S. Williams, of 
tended study of the Devonian 


United States pointed to the conclusion that geological 


Cornel] University, stated 


rocks of the 
established probably possessed 
than is indicated by the 


faunas once thoroughly 
a geological range tar greatet 
‘actual range in any particular section 

were intro- 
Univer 


The petrographic and economic papers 
duced by Prot. James F. Kemp, of Coiumbia 
ity, in a paper detailing observations made along the 
zones and associated copper ores at San 
zones are the 


sarnet contact 
José, Tamaulipas, Mexico 
result of the action of an intruded bed of andesite upon 
the surrounding Geologically 
the formation of garnets has been the most important 
feature, and has resulted from the rearrangement and 
recrystallization of the materials present in the lime 
stone. The chalcopyrite, which is the important ore, 
is a later phase of the contact phenomena. In another 
Prof. Kemp described his method of 
‘Geological Bookkeeping 

notes in the field, and ol 
upon the field map, based upon a series of definite and 
This leads to a com- 
scattered 


These contact 


Cretaceous limestone 


communication, 
which is a system of taking 
locating the observations 


subdividing squares 
which the observations of 
which correspond in 


nvariably 
pilation beok, in 


seasons al entered pages 


their enumeration to the series of squares on the field 


upon 


the system possesses advan- 
intelligibility of 
made at widely 
different individuals 

paper on the occurrence and distribution ol 
rocks, Dr. E. H. Kraus, of Michigan 
stated that the mineral occurs widely 
York and southern California. 
the crystals 


map It is believed that 
1 affording permanency and 
though the 


ages in 
records, even latter be 
diverse times and by 

in a 
celestite-bearing 
State University 
throughout central New 
rhe percolating waters have leached out 
to a considerable extent, forming the so-called “vermi- 
New York and the “gashed” and 
Michigan. Precipitation of the 


waters is the source of the large 


limestones of 


‘acicular” dolomites of 


material from these 


deposits of celestite which occur at Put-in-Bay, the 
Maybee Quarry, Monroe County, Michigan, and else- 
where 

Prof. T. C. Hopkins, of Syracuse University, de 
scribed the closely crystalline, fine, fossiliferous, meta- 


limestones of central and southern California, 
tourmaline 
been obtained within the 
southward to 


morphi 


which contain the wonderful deposits of 


and other gems which have 
from Eldorado County 


past tew years 


the national boundary. 


According to Dr. G, P. Merrill, of the National 
Museum, the so-called asbestos (fibrous serpentine) of 
the Thetford mines, Canada, and elsewhere, fills cavi- 
ties which were made by the shrinkage of the massive 
serpentine, in which the fibrous material occurs, and 
he advanced arguments to prove that the filling process 
is due to crystallization from the walls of the cavities 
inward. 

Messrs, Ralph Arnold and A. M. Strong, of the Cali- 
fornia State University, described at length the crys- 
talline rocks of the San Gabriel Mountains near Pasa- 
dena, California, The last of the petrographical papers 
was by Dr. G. M. Murgoci, of Bucharest, Roumania, 
and concerned the origin of the peculiar kind of rock 
known as riebeckite granite, suggesting that the change 
from normal granite was due to heavy pressure com- 
bined with motion. 

Five papers on physiographical geology were pre- 
sented, three of which were read in full. Prof. N. M. 
Fenneman, of the University of Wisconsin, in a paper 
on the control of the form of contact surfaces by ma- 
rine denudation, laid down the principless that the 
nature of a surface of unconformable contact between 
strata is determined by two factors (1) the topog- 
raphy of the early land surtace, and (2) cliff erosion 
during submergence. The first element would preserve 
the former land surfaces in the subsequent beds, while 
the dominance of the second element would make the 
contact surface in every case a plane. 

Prof. R. S. Tarr, of Cornell University, 
some drainage features of southern central New York, 
showing the relation of the pre-glacial valleys to the 
present surface In many instances along the divide 
between the Susquehanna and St. Lawrence drainage 
a condition of lowered divides, across 


described 


system there is 
some of which, as in the Tioughnioga valley, east of 
Cortland, and the Cayuta Creek valley, west and south 
ol Van Etten, the present drainage passes. There are 
phenomena: glacial 
erosion, erosion by ice-fed stream, and head-water ero- 
sion during rejuvenation. Evidence from valley form, 
vlacial deposits, and hanging tributary valleys shows 
that these drainage features are in many cases, if not 
in all, due to changes of earlier date than the ad- 
vance of the last great ice sheet. While the influence 
of possible earlier ice advances, of which no evidence 
has been found in this region, is not eliminated, the 
facts so far discovered favor the hypothesis of re- 
juvenation rather than of glacial action during earlier 
ice advance 

The next paper pertained to hanging valleys, and 
was by Prof. Israel C. Russell, of the University of 
Michigan. He recognizes four classes of such valleys, 
each of which contains several varieties. The author 
considers that too much stress has been laid upon the 
existence of lateral glaciaied hanging valleys on the 
sides of glaciated troughs, and he advances evidence to 
show that in certain instances at least such valleys are 
not due in a conspicuous manner to differentiation of 
glacial erosion. The study of glaciated hanging va!- 
leys is intimately connected with a still greater prob- 
lem, namely, the origin of the leading features in 
the relief of such mountains as the Sierra Nevada 


three theories to account for these 


range and the Cascades. There is good reason for 
thinking that these two ranges were deeply stream- 


sculptured prior to the glacial epoch. 

Under the head of physical and structural geology 
twelve papers read. Prof. C. K. Leith, of the 
University of Wisconsin, discussed in masterly fashion 
state of knowledge of the subject of rock 
cleavage, with special reference to recent publications 
by Dr. Becker and himself. The author has devised a 
piece of apparatus which mechanically illustrates his 
theories in a remarkable manner. Dr. E. H. Kraus, 
in a paper on the origin of the caves of the island of 
Put-in Bay, Lake Erie, stated that in all probability 
the folding of the Lower Helderberg limestone of the 
region was due to hydration of anhydrite, since large 
deposits of gypsum have been encountered in sinking 
wells in the immediate vicinity. The increase in vol- 
ume caused by such hydration may be as high as 60 
per cent, and the energy developed in the process 
would be sufficient to account for the results observed. 
Subsequent leaching out of the gypsum by percolating 
would account for the existence of the caves, 
would 


were 


the present 


waters 
and the collapse of the 
account for the steplike form of the ceiling. 

Mountain growth and mountain structure was the 
subject of a communication from Mr. Bailey Willis, 
of the United States Geological Survey. The study of 
peneplains at various altitudes with reference to sea 
level, in North America and Eur-Asia, demonstrates 
that elevations of the earth's surface have resulted 
from deformation, which produced warping of previ- 
ously leveled-off surfaces. In general this process has 
been a recent one, post-Mesozoic in time, and it may 
be held that mountains are youthful features of the 
earth. The structures which have been discovered in 
mountain masses are such as are developed under a 
considerable load, and consequently at notable depths 
in the earth's Study of the relation between 
structure and form leads to the conclusion that mod- 
ern mountains are not the effects of the forces which 
produce the structure, a conclusion which cuts at the 
foundation of older systems of classification. 

Prof. Florence Bascom, of Bryn Mawr, brought out 
by means of detailed maps the nature of the formation 
and the structure of the Piedmont region of Pennsyl- 
vania, giving the results of extended field work carried 
on for the United States Geological Survey. Her paper 
wes followed with one on the Piedmont of Maryland in 
correlation with that of Pennsylvania, by Prof. E. B. 


roofs of the cavities 


mass 
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Mathews, of Johns Hopkins University. The la‘ ‘er 
author afterward read a paper on the Cockeysy |le 
marble, in which he gave the results of much \. ry 
close field study by himself and W. J. Miller, of Bs tj. 
more, into a concrete problem in Piedmont struct: re, 
the area concerned occupying approximately 300 squ ire 
miles, and lying north of the city of Baltimore. 

Mr. N. H. Darton, of the United States Geolog al 
Survey, in discussing overlap relations along he 
Rocky Mountain front range, described features wh ch 
have been traced by him through Wyoming and C. lo. 
rado into New Mexico, mainly for the purpose of co: re. 
lating the different forms. He finds that the Palwo, 
and Mesozoic rocks of the region present frequ: ut 
variations in character, occurrence, and varieties. in 
the course of his field work, Mr. Darton visited ‘he 
Zuni salt lake, forty miles south of the Indian pue\lo 
of Zuni. At this locality there is in the plain a circu- 
lar depression about a mile in diameter, containing a 
salt lake and two cinder cones. The depth of the ‘e- 
pression is about 200 feet, and its walls are of Creia 
ceous sandstone, capped on one side by a lava flow. \\| 
around the rim there is a wide low ridge of volcanic 
ejecta, which has been laid down in water. The history 
of this remarkable feature is not clear. 

Prof. Frank D. Adams, of McGill University, pre- 
sented the results of an investigation made by himsvelf 
and Mr. E. J. Coker into the cubic compressibility of 
rocks and certain phases of rock flow. The apparatus 
employed was an improvement of that which had been 
used by Prof. Adams in some remarkable experiments, 
the results of which were published five years ago. [n 
the present experiments, nickel-stee! tubes have been 
used, and the compressibility of fourteen typical rocks 
determined. The deformation of the rock-making min 
erals concerned was carefully studied by means of the 
microscope. 

Mr. E. O. Hovey, of the American Museum of Natu- 
ral History, presented three papers upon the Caribbean 
voleanic islands. He described the Soufriére of St 
Lucia as being the result of waning volcanic activity 
manifested along ancient fissures, but not within any 
recognizable crater. The Boiling Lake of Dominica is 
considered to be within an ancient broken-down crater, 
from the southern portion of which there was a super- 
ficial eruption of dust and fine lapilli in 1880. The 
third of these papers pertained to the present condi 
tion of Mont Pelé, which was stated to be in a condi 
tion of intermittent mild activity: the dome, which 
has formed as a feature of the eruptions which began 
in 1902, is still undergoing modifications, elevation 
and subsequent destruction by explosion being nearly 
balanced. The great spine was destroyed more than a 
year ago. 

The six papers upon glacial geology which were read 
gave rise to much discussion. The first of the series 
was by Prof. R. S. Tarr, upon the moraines of the 
Seneca and Cayuga Lake valleys. During the reces 
sion of the Wisconsin ice sheet, a stand was made 
near the heads of the two lake valleys—Cayuga and 
Seneca. This major ice stand consisted of a series of 
minor halts in the receding ice, which projected lobes 
up the two lake valleys, and minor lobes into the side 
valleys. By reason of the irregularity of topography 
and the several minor halts, a complex series of mo- 
raines was accumulated, both as lateral and terminal 
deposits, the latter being developed with especial in 
tensity in the two major valleys south of the heads 
of the lakes. 

The drumlins in the Grand Traverse region of the 
northwestern part of the Southern Peninsula of Michi- 
gan have been studied recently by Mr. Frank Leverett, 
ot Ann Arbor, Mich., who contributed a paper on them 
which, in the absence of the author, was read by Prof. 
Russell. Particular attention was devoted to modes 
of development, since more than one mode appears to 
have been operative; some drumlins have been sculp- 
tured from earlier deposits at the last ice advance, and 
some built up during that advance from material con- 
tained in the ice. Attention was called incidentally 
to heavy deposits of nearly pebbleless laminated clay, 


apparently laid down in interglacial lakes, for this 
clay has been molded to some extent into drumlin 
forms by a subsequent ice invasion. Large valleys 
excavated in this interglacial clay were briefly dis- 


cussed, and shown to antedate the production of the 
drumlins, the latter being in some cases byilt upon 
the valley bottom. 

A second paper upon the drumlin areas of Michisan 


was delivered by Prof. Russell. It described with 
seme detail two regions in the Northern Peninsula of 
Michigan, in which drumlins form the most conspicu- 
ous features of the topography. One of these areas in 


cludes Les Cheneaux Islands and a part of the adjacent 
mainland, on the north shore of Lake Huron; «and 
the other area is situated principally in Menom nee 
County, to the west of Green Bay. The drumlins are 
for the most part smooth-surfaced, half cigar-shaped 
hills of the normal type, but in a few instances ins! ruc- 
tive irregularities are present. Among 
larities are: a flattening of a portion of the normully 


these irresu- 


elliptical ground-plan, as if a marginal portion a 
well-shaped drumlin had been removed by ere on 
leaving an abnormally steep slope; deep tran st 


trenches ai right angles to their longer axes; stro cht 
or curved trenches extending from their summits wh 
their sides; irregular pits in their normally smooth 
surfaces; and, in one instance, a _ terrace-like if 
with a convex longitudinal profile, parallel with ‘he 
crest-line of the drumlin on the side of which "- 
In the valleys between the drumlins, there ‘re 
several eskers. From the evidence, the conclusi: is 


curs 
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dr wn that the drumlins of the Menominee area were 
pr tueed by ice erosion from a previously deposited 
ti heet. 

ie drumlins of central New York State were the 
su. jeet of a brief paper by Prof. H. L. Fairchild, of 
th ‘niversity of Rochester, who also summarized the 


mc important glacial problems in the State. A third 
pa or by Prof. Fairchild took up the thesis that the 
th ory of erosion by ice is a fallacy, in amplification 


ol paper presented by him at the preceding annual 
m ting of the Society. The author gave arguments 
te irriving at the conclusion that deep ice erosion of 
li,.aog rock has never been proven, and that it is 
pr tically impossible of accomplishment. In New 
Y. k State there seems to be positive proof that there 
ha been no effective excavation by ice in the valleys of 
th Kinger Lakes, the field study thus sustaining the 
th: oretical consideration of the question 

lie stratigraphical section of the programme showed 
th largest number of titles of papers offered and 
rend Prof. W. G. Miller, of Toronto University, dis- 
cussed the pre-Cambrian rocks in the vicinity of Lake 
Te miskaming, Ontario, not only from a stratigraphical 
bu: also from an economic point of view. The region 
in yuestion shows at the base a complex assemblage of 
igneous rocks including granite. Erosion of this com- 
plex has given rise to conglomerate and finer-grained 
siate-like rocks. Afterward ensued a second period of 
erosion, during which arkose and quartzite were de- 
posited on the surface of the older two series. Finally 
each of these three intersected by dikes of 
pre-Palewozoic age. The group or the 
couglomerate and slate, economic interest on ac- 
count of the occurrence therein of fissure veins carry- 
ing important amounts of silver and of cobalt and 
nickel ores and smaller quantities of other ores. 

in a paper on the palwogeography of St. Peter time, 


series is 
second series, 


is of 


Dr. C. P. Berkey, of Columbia University, showed by 
means of charts and sections the probable varying 
distribution of iand and water during the formation 


of the St. Peter sandstone of Minnesota. The rock 
was interpreted as of marine origin where early depos- 
ited. The region then became a land area, with the 
production of sand-dune phenomena, after which there 
occurred another period of submergence. In the dis- 
cussion which followed the reading of the paper, the 
fact was brought out by Prof. Gilbert van Ingen thai 
rounded sand grains are not necessarily an indication 
of arid conditions of deposition, since they are found 
in coastal sand-dunes to-day. Dr. Berkey’s second 
paper was upon the stratigraphy of the Uinta Moun 
tains, and announced the discovery of an erosion inter 
val in the section, which favored referring the great 
basal Weber quartzite to Cambric age, rather than to 
Carbonic, as held by King, or to Devonic, as contended 
by Powell. 

Prot. A. W. Grabau, of Columbia University, in a 
paper on the relative areas of the Oneida and Sha- 
wangunk conglomerates, advanced the theory that these 
represent different portions of a basal conglom- 
erate in the transgressing Siluric sea. In another 
paper, Prof. Grabau discussed Helderberg seas and the 
interrelationships of lower Devonic strata in the east- 
ern United States. Charts were used in showing the 
long narrow Cumberland sea, as this body of water is 
called. Mr. C. A. Hartnagel then, in some notes on the 
Ontaric (Siluric) section of eastern New York, traced 
the comparative sections to the west and to the east 
of the Helderberg Mountains, and showed the continu- 
ous character of the Cobleskill On the east the 
formation immediately beneath this is, probably, Salina 
. down to and through the Shawangunk conglom 
erate as the basal member of the Salina group. 

The age of the Morrison formation of the Rocky 
Mountain region was the theme discussed by Mr. N. H. 
Darton, who has carried on extensive field work along 
the outcrops. It has been found that the Morrison 
formation is of wide extent in the Rocky Mountain 
region, from Montana to New Mexico, but evidence as 
to its age is meager. Abundant mammalian remains 
occur, but the palewontologists do not agree as to the 
horizon, some investigators regarding them as Jurassic 
and others as late Cretaceous. The meager fresh-water 
molluscan fauna is not definitive. Some time ago, Mr. 
Willis T. Lee found evidence that Morrison shales give 
place to Comanche deposits in western Oklahoma, and 
the author has found similar relations in the Two 
Butte uplift in southeastern Colorado, and concludes 
that the Morrison strata are of Comanche (Lower Cre- 
taceous) and that sandstones occur representing both 
the Lakota and the Dakota the Black 
Hills region. 

in a paper on the classification of the Upper Creta- 
eeous tormations of New Jersey, Prof. Stuart Weller, 
of Chicago University, reviewed the schemes proposed 


beds 


beds. 


sandstones of 


by the State survey at various times, and, by means 
o! fossils, substantiated the subdivision which had 
heen made by Knapp and Kiimmel on _ lithologic 
srounds alone. Prof. Weller then went on to dis- 
(uss in detail in a second paper the fauna of the 
Cliffwood, N, J., clays, which form the most notable 


example of marine sedimentation in New Jersey dur- 
ing Raritan time. 

The of Cook’s Inlet and the Alaska Penin- 
sila have been made the subject of careful study by 
Messrs. T. W. Stanton and G. C. Martin, of the United 
Siates Geological Survey. The section shows a great 
kness of beds, which are well provided with fos- 
sils. The beds seem to be closely related to the Juras- 
s strata of Russia. The scientific programme was 

sed by Prof. G. H. Perkins, of Vermont Univer- 

with a paper on the Tertiary lignite of Brandon, 


fossils 
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Vermoni, and its fossil fruits. These historic beds 
were worked for fuel during the anthracite coal strike, 
and as a result many specimens of fossil fruits were 
found, most of which are described now for the first 
time. 

The officers of the Society for the ensuing year are: 
President, Raphael Pumpelly, of Dublin, N. H.; first 
vice-president, Samuel Calvin, of lowa City, la.; see- 
ond vice-president, W. M. Davis, of Cambridge, Mass.; 


secretary, H. L. Fairchild, of Rochester, N. Y.; treas- 
urer, I. C. White, of Morgantown, W. Va.; editor, 
J. Stanley-Brown, of New York city; and librarian, 


H. P. Cushing, of Cleveland, O. 


IRRIGATION IN THE UNITED STATES. 

Tue Bureau of the Census has just published a bulle- 
tin showing the condition of irrigation in the United 
States in 1902. This report was authorized by a joint 
resolution passed by the House at the first session of 
the Fifty-seventh Congress, and was prepared under 
the supervision of Mr, LeGrand Powers, chief statis- 
tician for agriculture, by Mr. Clarence J. Blanchard, 
now of the Geological Survey. 

The statistics presented were obtained by correspond 
ence, supplemented by fieldwork in a few States and 
by information given by State engineers and their 
assistants, 

The report is introduced by a short history showing 
the growth and development of irrigation in this coun- 
try, and the statistics are presented and discussed by 
regions, by States, and by drainage basins. 

During the last twenty years there has 
awakening to the opportunity that lies in 
West for the farmer and the homemaker, 
markable transformation has taken place in many 
parts of this region. Thousands of miles of canals, 
representing a vast expenditure of money and labor, 


been an 
the arid 
and a re- 


distribute water upon more than 8,000,000 acres of 
land, which once was a barren desert but now is an 
nually producing crops worth $100,000,000. 

The remotest parts of our great desert are being 


reached by railroads, and the introduction of facilities 
for transportation has been followed by a correspond- 
ing increase in irrigation. The irrigators, too, are be- 
coming more experienced; their labors are less severe 
and their achievements are greater than those of their 
predecessors, because have learned how to sub- 
due and apply the forces of nature through innumer- 
able inventions. Problems of water storage and di- 
version have been worked out to a practical solution. 
Every available stream is now a potent force for good. 
The dams that hold back and store the floods also fur- 
nish abundant electric power for all purposes, and 
even the flow of the canals turns wheels that lift large 
quantities of water to fields above the level of grav- 
ity supply. 

With the development of irrigation the range sup 
ports larger herds and flocks, while in more than one 
valley the irrigation ditches have made possible the 
development of great mines. Populous and prosperous 
cities have risen in the desert and have attained com 
mercial and mercantile greatness. 

The statistics for 1902 show that 33.415 systems with 
59,311 miles of main canals and ditches irrigated 9,487,- 
077 acres on 134,036 farms. The amount expended in 
constructing these systems was $93,320,452. 

The increase from 1899 to 1902 was more than 20 per 
cent for the number of irrigated farms, the number 
of irrigated acres, and the construction cost of the 
systems. 

The statistics are classified according to the three 
sources of water supply—streams, springs, and wells. 
The streams are by far the most important, since they 
supplied more than three-fourths of all the systems 
and more than nine-tenths of the irrigated farms and 


thev 


acreage. 

While irrigation in all portions of the United States 
is for the same general the degree of re- 
auirement, the extent of exploitation, and the methods 
of application differ widely in certain more or less well- 
defined regions. 

In this report the United States is divided into the 
following regions: The arid region, comprising those 
States and Territories between the western boundary 
of the Mississippi valley and the Pacific Coast, where 
agriculture is dependent almost entirely upon the ar- 
tificial application of water to the land; the semiarid 
region, comprising parts of those States lying midway 
between the Rocky Mountains ana the Mississippi 
River, wherein the rainfall is so uncertain that irriga- 
tion is necessary except during years of unusual preci- 
pitation; the rice producing States, comprising parts 
of Texas and Louisiana and certain counties in the 
Carolinas and Georgia; and the humid States, rep 
resented by several of the New England, Middle Atlan 
tic, and Gulf States, in which irrigation is practised to 
a limited extent. 

The report shows that in 1902 there were in the arid 
region 91.1 per cent of the total number of irrigated 
farms, 89.3 per cent of the irrigated acreage, and 83 
per cent of the construction cost of the systems. Al 
though irrigation was carried on most extensively in 
the arid region, the rate of increase from 1899 to 
1902 was less for that region than for any other. In 
irrigated acreage the increase was 16.6 per cent for the 
arid region, 52.6 per cent for the semi-arid States 
and Territories, 76.2 cent for the humid States, 
and 141.3 per cent for the rice States 

Of the nine States and two Territories in the arid 
region, California ranked first in both the number of 
irrigated farms and in the total construction cost of 
systems; Utah ranked second in the number of farms, 


purpose, 


per 
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and third in the construction cust; and Colorado rank- 
ed third in the number of farms and second in the 
construction cost, In total irrigated area, Colorado 
ranked first; California, second; and Montana, third. 

For the arid region the average construction cost 
per acre was $9.14, and the average per irrigation sys- 
tem was $2,710. 

For the semi-arid region as a whole, it may be said 
that ordinary crops can not be grown more than three 
years out of five without the artificial application of 
water. The soil, however, is, with few exceptions, as 
fertile as any in the United States, and with sufficient 
moisture produces large yields of any crop suited to 
the temperate zone, In this region the number of ir- 
rigated farms increased from 4,897 in 1899 to 7,021 in 
1902, or 43.4 per cent, while there was a gain of $2,212,- 
947, or 76.5 per cent, in the construction cost of sys- 
tems. The largest relative increase was shown for 
North Dakota. In this region Nebraska ranked first 
and Texas second in the extent of irrigation. 

Although rice is grown in nearly all of the Southern 
States, the practice of irrigation in its culture is con- 
fined principally to the coast counties of the Carolinas 
and Georgia, to the Mississippi delta, and to the 
coastal prairies of Texas and Louisiana. These coastal 
prairies were considered to be fit only for grazing 
until experiments in 1897 proved the peculiar adapt- 
ability of the soil for rice culture. Then many farmers 
from the States of the Middle West went to this 
country and engaged in the cultivation of rice, They 
introduced improved methods and modern machinery, 
and there was a wonderful development in this indus- 
try. Now thousands of acres are being irrigated an- 
nually for the production of rice. 

In Louisiana the year 1902 was a year of great ex- 


tremes. The growing season was marked by exces- 
sive drought, while the season of harvest was one of 
great rainfall. The increased number of pumping 


plants drew so heavily upon the rivers and bayous in 
the prairie region that their levels were lowered and 
salt water came up from the Gulf and caused consid- 
erable damage. In order to prevent a similar occur- 
rence, dams costing many thousands of dollars have 
been built or are being planned, and additional levees 
have been thrown up. 

Irrigation in the humid States is practised largely 
as an insurance against the droughts that occur early 
in the growing season. In 1902 irrigation was reported 
from Maine, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, Pennsylvania, Florida, Ala- 
bama, and Mississippi. In the New England States 
and in Pennsylvania it was confined principally to hay 
meadows bordering on small streams. A few farmers 
reported the irrigation of vegetables and small fruits, 
and exceptionally large yields were obtained. 

In the winter of 1894-95 nearly all of the large orange 
zroves in Florida were destroyed by frost, and many of 
the fruit growers were compelled by circumstances to 
engage in truck farming. They used their irrigation 
plants in the new work and the yields were improved 
and the profits became greater. Since the value of ir- 
rigation in truck farming was demonstrated in this 
way many farmers have installed plants that may be 
used for irrigation purposes when needed, In this 
State the progress of irrigation has been remarkable; 
a great variety of crops are irrigated, and the irriga- 
tion systems are among the most modern in the coun- 
try. 

The future development of the arid and semi-arid 
country depends largely upon the volume of its streams 
and the utilization of as large a proportion thereof as 
possible, and, in order that a better knowledge may 
be had of the extent to which these waters are being 
the statistics are presented by drainage 
basins. 

The Mississippi River drainage basin ranks first in 
importance for irrigation. The Mississippi valley prop 
er is a region of ample rainfall, but the great western 
tributaries of the river flow through land where irri 
gation is of the utmost importance, and almost one 
third of the total irrigated area of the arid and semi 
arid regions is supplied by these streams. The waters 
of this drainage basin supplied 2,906,665 acres on 27, 


used, also 


999 farms. Its 8,090 systems, with 20,135 miles ot 
canals and ditches, cost $20,494,070. 
The Great Interior basin includes the most desert- 


like part of the arid regions, and, except in isolated lo- 
ealities, agriculture without irrigation is impossible. 
Throughout this basin the demands of irrigation have 
exhausted the normal flow of all the streams, and in 
years of light snowfall in the mountains, crops suffer 
severely. Conservation of the floods on nearly all ot 
the streams will have to be resorted to in order to al- 
low more land to be irrigated 

The reports for this basin irrigated 
farms with acres. The systems numbered 3,- 
324 and cost $10,505,530. In this basin there were 8,027 
miles of canals and ditches. 

The Columbia River basin was third in importance 
in 1902, with its 5,470 systems irrigating 1,288,935 acres 
on 19,163 farms. These systems with 10,373 miles of 
canals and ditches cost $10,767,664. 


show 22,805 


1,575,757 


The Colorado River, both in length—2,000 miles— 
and extent of drainage area—approximately 


square miles—is one of the greatest rivers of the arid 
West. However, the discharge of the Colorado River, 
direct, is less than that of many of the small eastern 
rivers because of the extreme aridity of the country. 
As a result of the canyon-like character of the Col- 
orado Valley, there were only twenty systems sup 
plied from the main stream. Practically all of the ir- 
rigation is from systems he¢ading near Yuma, Ariz. 
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A few years ago this part of the country was one of 
the most desolate and forbidding regions on our conti- 
nent, but a wonderful transformation has been wrought 
by irrigation. 

The waters in the Sacramento River drainage basin 
are used principally for the irrigation of orchards 

In the range region of California all land 
values depend directly upon the ability to obtain a 
water supply, and water from every source is care- 
fully utilized. 

In Southern California irrigation has reached its 
highest stage of development, and the systems of this 
part of the State are known all over the world. Var- 
ious, high-priced products are grown here by means of 
irrigation, and a region that would be a scene of utter 
desolation without irrigation has become a land of 
flowers and fruits 

One great obstacle to the development of irrigation 
in Texas and New Mexico is the present treaty be- 
tween Mexico and this country. But for this treaty, 
which prohibits the impounding of the waters of the 
Rio Grande, the reclamation of an extensive area of 
land, now desert, and the irrigation of thousands of 
acres that were formerly cultivated, would be assured. 
It is estimated that less than 1 per cent of the stream's 
flow in Mexico comes from sources north of the Mex- 
ican line, This very small amount has no effect upon 
the navigability of the river, but until the treaty is 
abrogated or amended, the construction of any large 
storage works on this stream will be prevented, The 
objections that Mexico makes to the United States 
government undertaking such works apparently arise 
from a misapprehension of facts. It is reasonable to 
believe that the storage of the floods would result ul- 
timately in giving a more permanent character to the 
stream in Mexico The flood waters, after being 
spread over the valley, would return in part to the 
stream by seepage and, in time, materially increase its 
volume. 


Coast 


THE MOSQUITO QUESTION.* 


By Quitman Kounke, M.D 
Wuen we wish to admire the beautiful in nature, 
we are prompted to contemplate large things: land- 


scapes, with mountains in the distance; high peaks and 


broad valleys; a glorious sunset, with a beautiful 
cloud effect It is the large things in nature, also, 
that give the impression of dignity, grandeur, and 


importance 

As we become more familiar, however, with our sur- 
roundings, we learn that the greatest wonders of God's 
creation and the most important factors in nature are 
the small things, not the large. A snow crystal is 
more wonderful than an avalanche; a single drop of 
water, under the microscope, may be more interesting 
than an ocean; and a smal! insect, when properly 
viewed, may rightly appear more potent for harm to 
mankind than the greatest and most ferocious of wild 
beasts 

The mosquito has been our 
vears, but its true character was recognized only a 
short while ago; and very many intelligent people, 
well informed on other important subjects of the day, 
do not yet know the mosquito sufficiently to appre- 
ciate the advisability and the feasibility of its destruc- 


close companion for 


tion 

Certain purposes may be best accomplished with the 
aid of shot and shell, by the power of money and the 
force of law; but for our present purpose (the preven- 


CuLEXxX 
PUNGENS- 


no influence 
than a 


tion of mosquitoes) no energy is greater, 
more lasting, and no law more compelling 
knowledge of the truth 

Mosquitoes can be exterminated in a free country 
only by the co-operation, active or passive, of the peo- 
ple comprising the community; and to contribute this 
necessary acquiescence and assistance, they must first 

* Lecture before the American Moequito Extermination Society, at 
Amerecan Institute, West 44th Street, New York, December 15, 1904. 
Dr. Kobnke is Health Officer of the city of New Orleans, La. 
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understand what is to be done, and why. If every 
man, woman, and child in this country understood 
the mosquito, legislative bodies would act in response 
to the general demand, and concerted effort would 
soon accomplish with ease what, because of a lack of 
appreciation, promises to be a difficult and tedious 
task, 

The study of the mosquito is primarily the province 
of the entomologist, not the physician; but the physi- 
cian is compelled to study, to some extent at least, the 
nature of insects which convey disease, so that he may 
advise how to prevent the occurrence of diseases thus 
conveyed. 

Do not expect a learned discourse on the mosquito 


The Seven 
Pieces of Tne Prososcis 


from an entomological point of view, or you will be 
disappointed, for I am not an entomologist, and I 
desire to make no such pretension. 

As a physician, occupied mainly in the practice of 
preventive medicine, I have learned some things about 
some mosquitoes; and I want to engage your intelli- 
gent interest in the subject by presenting to your con- 
sideration some important facts in as entertaining a 
manner as I can command. 

The material and the pictures employed were gath- 
ered wherever found. Some of the pictures are select- 
ed from Dr. Howard's popular book, some from Prot. 
Beyer’s monographs, some from the published results 
of investigations by a committee of the Orleans Parish 
Medical Society, and some are original drawings of 
my own from nature. Moving pictures of mosquitoes, 
pupw, and larve are produced by using the living in- 
sects in the lantern slide. I desire to urge the im- 
portance of popular illustrated lectures in educational 
work of this kind. Certainly no medical school should 
neglect the subject in its course of lectures. 

The notion that mosquitoes exist only in warm cli- 
mates is erroneous. There are published accounts of 
serious discomfort experienced by Arctic explorers be- 
cause of mosquitoes, and well-informed travelers to 
Alaska include in their preparations provision against 
the mosquito pest. 

As evidence of the insect’s importance in olden 
times, we are told that Sapor, a King of Persia, was 
compelled to raise the siege of Nisibis by a plague of 
gnats, which attacked his elephants and beasts of bur- 
den, and so caused the rout of his army. A mosquito 
is a kind of gnat, and it is not impossible that the in- 
sect which routed the Persian army was of a kind to be 
found with us. 

To consider, in a discourse of this kind, every vari- 
ety of mosquito would be useless, tiresome, and dis- 
turbing to the proper understanding of the subject. 
Many varieties exist, and all are not yet discovered. 


Thirty-two kinds are found in Louisiana alone. 

There was a time in my youth, which I have not yet 
forgotten, when there were only two kinds of mosqui- 
toes; one kind were gallinippers, and the other kind 


were not. The mosquitoes were there all right, but 
no special reason existed outside of the province of 
entomology for their differentiation. 

Not so to-day. The mosquito is such an important 
factor for harm, that no person who desires to be well 
informed can afford to neglect the subject. 

| propose for reasons of convenient explanation to 
divide mosquitoes in general into three distinctive 
kinds, and select for consideration a typical one of 
each kind. 
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Those who demand scientific exactness are referred 
to the appropriate textbooks of entomology, bacterio!- 
ogy, and medicine. 

A practical understanding of the mosquito question, 
however, does not require previous study in entomol- 
ogy, bacteriology, or medicine; and there is no reason 
why an intelligent person should not fully <ppreciate 
how and why mosquitoes are destroyed. 

I propose to show you pictures of the Culex or gut- 
ter mosquito, the Anopheles or swamp mosquito, and 
the Stegomyita or cistern mosquito. These are all mos- 
quitoes, as all adult males of the human family are 
men, but the difference between these kinds of mosqui- 
toes is as great and important as that between the 
white man, the black man, and the red man—greater, 
even, and more important. 

Culex pungens prefers the gutter, and may be likened 
to the sparrow among birds; it is noisy and numerous, 
and always hungry. 

The male insect, you will observe, presents a rather 
bushy head-dress, by which it may be easily distin- 
guished from the plainer but more dangerous female. 
Male mosquitoes are not blood-suckers, but vegetar- 
ians; for the reason that the male insect cannot pierce 
the skin, and must therefore subsist on food more 
easily obtained. 

The feeding organ of the mosquito, called the pro- 
boscis, is composed of seven parts, which together 
form the organ by means of which the blood is reached 
and through which it is obtained. 

In the male insect the stylet or piercing instrument 
is adherent to the neighboring parts, and cannot move 
sufficiently to pierce the skin. If you will observe, 
during the watermelon season, the mosquitoes that 
feed on the fruit, you will notice that almost all are 
males. 

You see how plain is the female insect as compared 
with the male. The palpi, those projections on either 
side of the central proboscis, are much _ shorter 
in the female; and the organs to the outer side, the 
antenne, are not as beautifully bushy. The female of 
the Culer is very annoying, but is not known to trans- 
mit disease in this country; though it is suspected of 
conveying dengue fever. In eastern tropical coun- 
tries a species of the Culex is connected with the dis- 
ease known as elephantiasis. 

The Anopheles is the spotted-winged swamp mos- 
quito, responsible for malaria in the human. A pe- 
culiarity of this mosquito is its long thin legs, and the 
dark spots on the wings are characteristic. 

The same general difference in the head-dress of 
the sexes obtains, save that the palpi are about equally 
long in both, as may be seen by comparing the pic- 
tures. 

The Stegomyia is for the South by far the most im- 
portant mosquito; not because it is most numerous, 
but because it is the natural conveyer of yellow fever. 

It has been called the tiger mosquito because of 
its striped appearance. It is a most beautifully marked 
mosquito and very dainty. It is essentially a domes- 
tic insect, and is found only in inhabited localities. 

It is a day mosquito, and resting on a dark back- 
ground, such as a black coat or dress, presents a par- 
ticularly striking appearance, the white bands on 
the legs and the peculiar marking of the back easily 
distinguishing it from any other. 

You will have observed that the antenne of all male 
mosquitoes are more hairy than those of the female. 
Some of these hairs, it has been discovered, respond 
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to sound by a vibratory motion; they are, therefore 
auditory. These are the ears of the insect, and the 
male flies to the female guided by her song, adjust 
ing the direction of his flight by turning his head 
until both antenne are equally affected, when the ob- 
ject of his search is directly in front. 

The song of the insect, we are told, is not produced 
solely by the buzzing of its wings, but also by the 
vibration of a peculiarly constructed chitinous pro- 
cess situated near the breathing apertures (which, by 
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the y, are along the sides of the insect) and set 
in ! on by respiration. 


v) is the famous yellow fever mosquito, which 
has n the greatest and most persistent enemy the 


ANOPNELES 
MACULIPENNIS- 


MALE 


South has ever had, costing many thousands of lives 
and many millions of dollars, but which is at last, 
happily, conquered, if we but use the weapons that 
have been put in our hands by the patient searchers 
for truth in the field of science. 

Those of you who have seen Dr. Howard's book on 
mosquitoes must recognize this picture. Mosquitoes 
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the glass sufficient, though invisible, to afford a firm 
hold for the insect. 

The resting position of Anopheles is peculiar in that 
the head, body, and tail present a straight line, at an 


angle with the resting surface, while in the Culex and 
Stegomyia the body is bent as you observe in the 
picture. 

The wings of mosquitoes present important differ- 
ences in their markings, which easily distinguish them 
from each other. 

The wing of Culex is not very different, except to 
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the larve have gills or some organ analogous to the 
gills of the fish. The wigglers of some mosquitoes 
may be frozen in ice and hibernate until liberated by 
warmer weather. 


ANOPMELES 
MACULIPENNIS. 
FEMALE 


The pupal stage in mosquito life corresponds to that 
of the chrysalis in the transition of a caterpillar into 
a butterfly. 

The pupa does not feed. In about two days it be- 
comes an imago, which is the technical name for the 
completed insect whose life begins with the ovum or 
egg. 


 FASCKATA 


MALE 
cling to surfaces as a cat clings to the bark of a tree. 
A mosquito cannot rest on a perfectly smooth per- 
pendicular surface; a fly can. A fly’s foot is a sucker; 


4 mosquito’s foot is a claw. Mosquitoes resting upon 


FEET and CLAWS 
of CULEXe 


window panes would seem to deny this, but a window 
Pane, very shortly after a thorough cleaning, may 
collect enough moisture and dust to form a film over 


“the entomologist, from that of the Stegomyia, while 


that of Anopheles is spotted as you see. 

The fringe of the insect’s wing (not distinctly vis- 
ible except under the microscope) is made up of the 
most beautifully-arranged series of feather-like scales; 
each one, as well as the wing as a whole, reflecting the 
most brilliantly iridescent colors. 

Having discussed the full-grown mosquito, let us 
next consider its origin and how it may be destroyed; 
and then why it should be destroyed. 

The eggs of Culex pungens, the gutter mosquito, are 
cone shaped, and float on end, being glued together in 
large masses to maintain this position in the water. 
The number deposited by a single mosquito varies 
from fifty to four hundred, and they hatch in from 
one to three days, varying according to temperature 
and environment. When a sufficient time has elapsed 
to complete the hatching process, the larva or wiggle- 
tail issues from the shell, and begins to feed on the 
vegetable and animal matter contained in the water. 

In its growth the larva sheds its skin several times 
before the pupal stage is reached—in from seven to 
ten days. The mosquito wigglers get along with very 
little air, when the surface of the water is covered 
with ice, and it is possible that they get air then, 
in the same way that fish do. This would account 
for their not being destroyed by surface freezing of 
the water. Entomologists must decide whether or not 
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The shell of the pupa breaks at its highest point, 
and the completed mosquito issues, being supported by 
the floating shell until its wings spread for flight. 

The kind of mosquito that issues from the shell 
of the pupa depends of course on the kind of egg which 
has been deposited and hatched in the water. 


RESTING POSITION of ANOPHELES, 
and of CULEX and 


The life cycle of Culer, the gutter mosquito, is from 
ten to fifteen days. Do not mistake the life cycle for 
the length of life; mosquitoes may live as adult insects 
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for many months, and some females must hibernate 
through the winter to furnish eggs for the next sum 
mer's supply 

Eges of Anopheles, the swamp mosquito, are boat 
shaped, and float singly on the surface of stagnant 
pools. They are deposited in numbers between forty 
and a hundred. The bottom of the floating egg is 
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posited in numbers varying from five to seventy-five. 

They hatch in from ten hours to three days, accord- 
ing to climatic and other conditions. The shell is 
marked like mosquito netting, the white pattern be- 
ing raised and somewhat similar to that of the Ano- 
pheles egg, and on the sides are air chambers which 
float it. 


WING of CULEX? 


? 


Wii of STEGOMY 


WING of ANOPHELES> 


marked somewhat like mosquito netting, the pattern 
being raised. The top of the egg is smooth, black in 
color, and partly covered by a transparent membrane, 
Which stands out from the surface of the top and 
permitting an intervening space of air which 
floats the egg like a lifeboat 

The egg hatche. in from three to four days. 

The larva of Anopheles may be readily distinguished 
by its position at the surface of the water, as well as 


sides, 


EGGs of CULEX 
(PART of EGG MASS in WATER) 


by its general appearance, differing from that of 
either Culex or Stegomyia. You will observe that the 
neck of the Anopheles larva is very slender, and that 
the head is turned upon the body. This is because the 
Anopheles larva finds its food on the surface, and 
gathers it by the constant motion of little broom-like 
processes projecting from the sides of the mouth, and 
furnished for this purpose 

The breathing tube you will observe projects from 


the back or upper surface of the larva, near the tail 
end. To get its mouth to the surface while maintain- 
ing its position for breathing, requires that the head 
should be turned half round on the body, an impossible 
position to any but the thin-necked Anopheles larva 

The larva becomes a pupa in about twelve days 

In about five days the pupa is a full-grown mosquito 

Eggs of Stegomyia, the yellow fever mosquito, float 
singly upon the surface of the water, and are de 


The larva is very similar in appearance to that of 
the Culex, and its position in the water is also similar 
to Culex and unlike Anopheles. 

In about six days the pupa develops, and in a day 
or two the mosquito begins its flight. 

You have observed that the larve of all mosquitoes 
have a breathing tube near the end of the tail, and 
that the pupw have a pair of breathing tubes project 
ing from the body near the head 

The insect, both in the larval and the pupal stage, 
requires air, to obtain which the breathing tubes must 
at frequent intervals protrude from the water surface 
into the air above. 


of CULEX: 


The life cycle of mosquitoes varies, as to duration 
of the formative periods, according to conditions fa 
voring rapid development; and no hard and fast rules 
can be laid down as absolute in this regard. It may 
be said, however, that the cistern mosquito breeds, 
approximately, in one week, the gutter mosquito in two 
weeks, and the swamp mosquito in three weeks. 


ADULT LEAVING SIMELL of PUPA: 


This is a living picture, and the lantern slide is a 
glass tank partly filled with water, containing larve 
and pupe of the Culer mosquito. The wiggletails, 
which are about a twelfth of an inch or so in size, 
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are magnified to about a hundred diameters on | e 
screen. 

Lantern slides, you know, are placed upside do. 4 
in the lantern, so that the object, which is alw: -s 
reversed by the magnifying lens, should appear pr >- 
erly on the canvas screen. In this case, for obviv is 


ANOPHELESS 
(TOP ana BOTTOM) 


reasons, the picture instead of the slide will be upside 
down. 

You observe how both the larve# and the pupe rise 
to the surface to breathe. 

Some years ago it was claimed by some one that 
permanganate of potash in water would kill wigglers 
[At this point some permanganate of potash solution 
was placed in the tank.] It evidently does not affect them, 


LARVA of ANOPNELES- 


however, even in quantity enough to redden the water 
You may observe how promptly the wigglers die of 
suffocation when air is cut off by pouring oil on the 
water surface. It is estimated that about two table- 
spoonfuls of kerosene (ordinary illuminating oil) will 
spread and film the water surface of an average cis- 
tern, and the oil will positively not affect the potability 
or taste of drinking water. The placing of oil upon 
drinking water for the destruction of mosquitoes is 


T uPA of ANOPHELES- 


not a new idea, for it was suggested as early as 1812, 
and has been practised for many years. 
(To be continued.) 
THE SORBONNE. 
First of all the Sorbonne is a building, one of the 
10st successful—and most unsuccessful—attempts ol 
modern architecture to supply the demands of a great 
modern university. It is one of the many buildings 
of the present University of Paris, and it is the seat 


(sipr and TOP) 


of the most important organism of the centralizin 
state-monopolizing, all-embracing University of Fran: 
It occupies the site and wears the name of an histo: 
building which was the center of the old University 
Paris from the thirteenth century to the Revolutio 
and the old seventeenth-century church remains bu 
into the modern structure and still contains the tor 
of Richelieu, second founder of the Sorbonne 

The new building is a construction of the repub! 
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‘| Empress Eugénie indeed laid a corner-stone in 
but nothing was done, the plan was abandoned, 
the corner-stone was lost. So everything had to 
I eeun over again; and the first operation was a 
‘competition of plans for the choice of an archi- 
t M. Nénot, a “Grand Prix de Rome,” came out 
a young man of twenty-nine. This was in 1882, 
1 twenty-two years he has been realizing his 
in stone, carved architecturally without and 
4 murally within, with arched vestibules and a 


giant stairway and cloistered passages round interior 
courts, giving hundreds of -lecture-rooms, which are 
times well fitted to their purpose, and too many 
dark corners reserved for laboratories. But the »how 
rooms, the great halls of pomp and parade, are beyond 


all praise 
The front of the building, on the side of its official 
entrance, extends 274 feet along the Rue des Ecoles, 


one of the broad avenues cut ruthlessly by Baron 
Haussman through the century-old grime of the 
crowded, tumble-down Latin Quarter. Then, in an 


irregular oblong of from 700 to more than 800 feet, the 
building climbs the hill along the Rue Saint-Jacques, 
which was a Roman road on one side and old streets 


with modern names on the other. There it is on a 
PUPA of STEGOMY 
level with the transmogrified Collége Sainte-Barbe, 


which in the medieval university had Ignatius of Loy- 
ola and John Calvin for its students, the present flour- 
ishing Law Faculty, and beyond with the Panthéon. 
Across the Rue Saint-Jacques, lower down, is the 
Collége de France, the venerable seat of a higher uni- 
versity extension imagined by Francis the First. Be- 
low is the Musée de Cluny—an abbot’s house built 
around Roman baths where Emperor Julian was 
sweated, even if he was not crowned there, as legend 
has it. And on every side university buildings dot 
this genuine Latin Quarter—where Latin is talked or 
thought, and which is not to be confounded, as Ameri- 
cans in and out of Paris do, with the art students’ 
Bohemia. Altogether. the surroundings are all that 


LANTERN SLIDE of LARVAL- 
and (LIVE) 


could be desired for an historic Studium Generale, 
which is here and now a beehive humming with young 
thought and old doctrine. 

Tourists commonly visit the Sorbonne to see the 
mural paintings—at the head of the great stairway, 
the Fasti of Paris Letters by Flameng and of Science 
hy Chartran; in the amphitheater, the long hemicycle 
ef Puvis de Chavannes, “Sacred Wood.” But if the 
janitress is properly tipped and there is nothing going 
en, you may be introduced into vast halls glorious 
and golden in decoration; the Salle du Conseil Acadé- 
mique, with its panels painted by Benjamin-Constant: 
‘he great reception hall, decorated by Cazin:; the rec- 
for’s dining-room, by Raphael Collin; the rector’s own 
reception-room, by Olivier Merson; and other salons 
and halls for university committees and doctors’ parade 


disputations, by other contemporary French artists, 
proud to do their best work for one of the chief monu- 
ments of new Paris. The taste for sculpture is not so 
commonly found among visiting tourists, but here and 
there and everywhere are planted decoratively statues 
of university glories, as far back as Homer for letters 
and Archimedes for science (by Falguiére). 

This one building, now fairly complete, except in 
details, serves first for the two faculties of letters and 
sciences of the University of Paris. It includes none 
of the professional scientific schools, but it furnishes 
a place for the Ecole Pratique des Hautes Etudes—a 
special school for the supraliminal highest courses of 
all—and for the celebrated Ecole Nationale des Chartes, 
where archivists, librarians, and archeologues who 
have to do with documents may learn to read and 
weigh the parchments of a thousand years equally 
with the browning papers of the Revolutionary tribu- 
nals and the sources of contemporary French history. 
—S. D. in New York Evening Post. 


ELECTRICAL NOTES. 

The first attempts to prepare aluminium, based on 
the electrolysis of alumina, were made in 1808 by 
Davy, but they did not meet with the success that phy- 
sicist obtained on electrolyzing the hydrates of the 
alkalies and alkaline earths. But if Davy did not 
produce pure aluminium, it is probable that he ob- 
tained in some of his experiments an alloy of alumi- 
nium and iron, for his cathode, made of a sheet of 
iron, appeared at the end of some experiments whiter 
and more brittle than previously. 

An electric resistance furnace was used by Pepys in 
1815 for the cementation of iron. He took a piece of 
pure, soft iron and cut a slit along its length. The 
slit was filled with diamond dust, which was prevented 
from falling out by fine iron wire. The portion of the 
wire containing the dust was wrapped in mica. The 
wire, thus charged, was heated quickly to redness by 
the current from a battery. On opening the wire 
Pepys found that the diamond dust had disappeared, 
and that around where it had been the wire had been 
converted into steel. 

Bunsen showed by his researches upon the capillary 
attraction of a glass surface upon gases, that the ab- 
sorbing effect of a glass receiver upon the gases in- 
closed might be greatly increased by the introduction of 
glass fibers or filaments into the bulb. M. Krouchkoll, 
in Comptes Rendus, has applied this fact in the regula- 
iion of the vacuum in Crookes tubes. A little side 
tube fused into the bulb is stuffed with glass wool, 
and the vacuum may be reduced ct once by applying 
heat to this tube. The regulation is, to some extent, 
automatic, as, when the anti-cathode becomes hot, the 
heat radiated in the bulb is sufficient to set free some 
of the gas occluded in the glass wool, thus keeping the 
tube constant, when in continuous action, for a long 
time. 

According to the Blektrotechnische Zeitung a chem- 
ist of Vienna, Herr Gentsch, has discovered a process 
for making artificial gutta-percha, which bids fair to 
rival the real thing at 35 per cent less cost. The 
Gentsch gutta-percha is composed of India rubber and 
of the resin of the palm-tree. The artificial gutta- 
percha gets soft less quickly than the real, and its 
electrical resistance is slightly superior. In order to 
test the new discovery some cables of fifteen miles 
have been constructed from an island to the Continent, 
and the results were perfectly satisfactory. The only 
drawback hitherto found in the artificial gutta-percha 
is that, as it is more glutinous than the natural kind 
it is not easily welded, and a coating of India rubber 
has to be used for this purpose. 

In a communication to the Manufacturers’ Record, 
on the subject of “Autobuses,” or self-contained auto- 
mobiles, Mr. Nicola Tesla advocates the use of electri- 
city and says: “Steamers and trains are still being 
propelled by the direct application of steam power to 
shafts or axles. A much greater percentage of the 
heat energy of the fuel could be transformed in motive 
energy by using, in place of the adopted marine engines 
and locomotives, dynamos driven by specially-designed 
high-pressure steam or gag engines, by utilizing the 
electricity generated for the propulsion. A gain of 
50 to 100 per cent in the effective energy derived from 
the fuel could be secured in this manner. It is diffi- 
cult to understand why a fact so plain and obvious is 
not receiving more attention from engineers. At first 
glance it may appear that to generate electricity by an 
engine and then apply the current to turn a wheel, 
instead of turning it by means of some mechanical 
connection with the engine, is a complicated and more 
or less wasteful process. But it is not so; on the con- 
trary, the use of electricity in this manner secures 
great practical advantages. It is but a question 
of time when this idea will be extensively applied to 
railways and also to ocean liners, though in the latter 
case the conditions are not quite so favorable. How 
the railroad companies can persist in using the ordi- 
nary locomotive is a mystery. By providing an engine 
generating electricity and operating with the current 
motors under the cars a train can be propelled with 
greater speed and more economically. In France this 
has already been done by Heilmann, and although his 
machinery was not the best, the results he obtained 
were creditable and encouraging. I have calculated 
that a notable gain in speed and economy can also be 
secured in,ocean liners, on which the improvement is 
particularly desirable for many reasons. It is very 
likely that in the near future oil will be adopted as 
fuel, and that will make the new method of propulsion 
all the more commendable. The electric manufactur- 
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ing companies will scarcely be able to meet this new 
demand for generators and motors. In automobiles 
practically nothing has been done in this direction 
and yet it would seem they offer the greatest oppor 
tunities for application of this principle. The question, 
however, is which motor to employ—the direct-current 
or my induction motor. The former has certain pref- 
erences as regards the starting and regulation, but 
the commutators and brushes are very objectionable 
on an automobile. In view of this | would advocate 
the use of the induction motor as an ideally simple 
machine which can never get out of order. The con- 
ditions are excellent, inasmuch as a very low frequency 
is practicable and more than three phases can be used. 
The regulation should offer little difficulty, and once 
an automobile on this novel plan is produced its advan- 
tages will be readily appreciated.” 


TRADE NOTES AND RECIPES. 
Ink for Marking Bags.—A handsome, cheap, and 
quick-drying ink for marking bags can be compound- 
ed in a simple manner. Let 250 grammes cf rosin and 
100 grammes of ordinary shellac dissolve in ™% liter 
of spirit with moderate heat in a closed bottle for 12 
hours. Upon shaking weil together, stir into this 
varnish substance 200 grammes of Frankfort black, 
and the ink, which is dissolved neither by water nor 
oil, is ready. Any other color may be used in place of 
the Frankfort black.—Neueste Erfindungen. 
Wick Preparation.—For preparing candle wicks so 
that they wiil make no ash, they are soaked in various 
liquids and then dried. The following are some recipes 
for such liquids: 
Water 10 gallons 

2. Boracic acid 
Sulphuric acid 5 gounds 
Water 100 gallons 

In these baths the wicks are soaked for a few hours 
in the cold, 


3. Ammonium chloride ............ 2 pounds 


The wicks are soaked in this solution for from 10 to 


15 minutes at the toil, and then dried at 40 to 50 
deg. C. 


The wicks are soaked in hot solution for about ten 
minutes. Some makers use two baths. The first bath 
consists of sulphuric acid mixed with 100 times its 
weight of water. After 24 hours in this, the wicks 
are dried at a low temperature and put into a bath con- 
sisting of 25 pounds boracie acid, 18 pounds sulphate of 
ammonia and 100 gallons of water. The wicks are 
then dried in a warm room.—Wiener Seifensieder 
Zeitung. 

Composition for Removing Paint and Varnish and 
the Method of Its Production.—This composition is 
made by dissolving wax or similar substance in a 
hydro-carbide or other suitable solvent, and in subse- 
quent precipitation in the gelatinous state by the ad- 
dition of,an alcoholic body capable of mingling with 
the solvent employed. 

The preferable solvent is benzol, or its homologues, 
teluol and xylol. Other bodies, such as ethers, carbon 
chlorides, the light hydrocarbides derived from petrol- 
eum, which are good solvents for waxes and capable 
of mingling with the alcoholic bodies, may be included 
in the category of solvents that may be employed in 
this process. The gelatinizing agent should be cap- 
able of mingling with the solvent and also of possess- 
ing in itself a slight dissolving action on the waxes. 
Methylic, ethylic, butylic, amylic, allylic, and benzylic 
alcohols belong to this class. The necessary condition 
is that the wax or other substance should readily dis- 
solve, and be precipitated or gelatinized at the time 
of the addition to the solution. The waxes which 
may be employed in this process of gelatinization are 
the waxes properly so called, such as bees’-wax and 
carnauba; mineral waxes, such as paraffine, ceresine or 
ozocerite; glyceric ethers, such as Japan wax, or the 
hard fat of curriers; metallic soaps, such as palmitate 
or oleate of aluminium, stearate of zine or of mag- 
nesium, and resinate of barium or of manganese. A 
composition suitable for general use may be obtained 
by melting under heat four parts of paraffine and four 
parts of hard curriers’ fat in eight parts of benzol 
This solution, while still hot, is gelatinized by the 
gradual addition. of seven parts of methylic alcohol. 
The mixture should be rapidly stirred until cooled. 

A composition for removing layers of paint or of 
varnish should contain an energetic softening or dis- 
aggregating agent. This is assured in the present pro- 
cess by the combination of a penetrating hydrocarbide 
or similar solvent with a softening agent, the alcoholic 
body. However, a mixture of this kind would in itself 
be inefficacious on account of its tendency to evaporate 
and the difficulty which would be experienced in its 
application to vertical surfaces. These difficulties are 
overcome, and the composition obtains the requisite 
consistency, by the process of gelatinization. The 
earbon chlorides which are preferable as solvents in- 
clude bichlormetane, chloroform, and carbon tetrachlor- 
ide. The hard grease of the curriers is not a homo- 
geneous product; it is a complex mixture of fats of 
high fusing point, for example, glyceric ethers, palmitic 
and stearic acids, and solid hydrocarbides similar to 
paraffine, scholesterine, and the ethers of cholesterine 
and degras.—Translated from La Revue des Produits 
Chimiques, 
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SCIENCE NOTES 

The Aero Club o! 
the municipal authorities to make 
ation in the Galerie des Machines in February. Under 
the head of aviation, among other experiments will 
be some in mechanical aerial direction. The building 
is so large that the results will be almost the same 


Paris has asked permission from 
experiments in avi- 


as would be obtained in the open air, with the differ- 
ence that the disturbing effect of wind need not be 
feared. 


In the Zoologist Mr. A. H. Patterson records a num- 
ber of more or less remarkable specimens of fishes 
captured off Great Yarmouth during the year. Several 
examples of flat-fish with the two sides of the same 
color are recorded, a plaice of this type being further 
remarkable from the fact that the dorsal and anal 
fins united beneath the tail. In a second article Mr. G. 
Dalgleish directs attention to the recent migration into 
India of birds native of eastern Central Asia—notably 
the mandarin-duck, 

A correspondent sends us the following newspaper 
clipping 

Exhausted by a flight of more than three thousand 
miles, a pure white carrier pigeon, last week, fluttered 
down in the streets of Havre, Montana. The bird 
had a small package tied to its leg. This was cut off 
and inside a rubber nipple, a note was secured, bearing 
the following message: “Three hundred miles north- 
east of Dawson If note is received, come at once 
Lots of gold. Finder please notify William Raymond, 
No, 2152 Mission Street, ‘Frisco. The note was signed 
“James Orr” and dated Old Place. The note was in 
a perfect state of preservation, but the carrier bird 
was badly used up, and its leg around which the note 
was tied was worn and raw. It is likely that the bird 
was carried so far out of its way by the heavy winds 
that have been coming off the coast for some days. It 
prebably took advantage of the winds to fly with them, 
making its flight easy, but was carried far out of its 
course by the adverse weather conditions, 


Writing on the subject of “Greek at Oxford,” a corre- 
spondent of the Times again expressed the common 
belief that “Darwin regretted not having learnt 


from Mr. Francis Darwin in the 
Times of December 29, 1904, shows that the statement 
is altogether opposed to Darwin's views. Darwin says 
ot his education at Shrewsbury School: “Nothing 
could have been worse for the development of my 
mind than Dr. Butler's school, as it was strictly class- 
ical, nothing else being taught, except a little ancient 
geography and history.” (“Life and Letters,” i., 31.) 
He was, in fact, a victim of that “premature specializa- 
tion" which is generally referred to in a somewhat 
one-sided spirit, and from which the public school-boy 
is not yet freed. Mr. Darwin adds: “If the name of 
Charles Darwin is to be brought into this controversy 
it must not be vsed for compulsory Greek, but against 
it.” In 1867 'e wrote to Farrar, “I am one of the root 
and branch men, and would leave classics to be learnt 
by those alone who have sufficient zeal and the high 
taste requisite for their appreciation” (“More Letters 
of Charles Darwin,” ii., 441). 

In connection with his experiments on the temporary 
radioactivity assumed by various bodies under the ac- 
tion of X-rays, Dr. Th. Tommasina had first to under- 
take electroscopical observations as accurate as possi- 
ble, in order to recognize whether the body to be acti- 
vated already possessed an activity of its own. He 


Greek.” A _ letter 


thus stated that any recently-gathered plants, grass, 
fruit, blossoms, and leaves, possess a feeble radio- 


whereas within the limits of sensitiveness of 
the objects in the laboratory and the 
same plants in the dried state either 
minimal traces or else no radioactivity at all. As 
these traces would disappear after an insulation of at 
most four days, they cannot be properly radioactive. 
In order to ascertain whether animals also possess a 
permanent radioactivity of their own, Tommasina 
prepared a muff-shaped cage of metal gauze, consti- 
tuted by two concentrical cylinders with an angular 
space of some centimeters between them. The two 
cylindrical gauzes were closed both at the top and un- 
derneath by a metai disk, perforated in the center, so 
as to allow of readily introducing the insulated metal 
cylinder, fixed on the rod carrying the sensitive leaves 
of the electroscope. On this blackened metal cylinder, 
that constitutes the capacity of the electroscope, the 
dispersive action takes place due to the radioactive 
radiation of any animals placed in the cage, to which 
has been given the shape of a straight cireular corri- 
dor, in order to enable the animals to move while re- 
maining at the same ‘distance from the dispersion cyl- 
inder, The cage containing the subject to be examined 
is next placed in the interior of a great cylindrical 
metal reservoir, being blackened both within and with- 
out, so as to avoid any dispersive action on the part of 
ultra-violet rays As stated in a note recently pre- 
sented to the French Academy of Sciences, the author, 
while being so far unable closely to investigate the 
radioactive emission from birds, has recognized that 
this is a phenomenon as striking as the radioactivity 
of plants, so as not to leave any doubt as to the general 
character of the phenomenon. The intensity of this 
radioactivity proved tronger in grown birds than in 
young ones, and is likewise greater in moving indi- 
viduals than in resting ones; in fact, the intensity 
seems to be proportional to the intensity of vital en- 
ergy. This phenomenon could be called bioradioactiv- 
ity, because of its intimate connection with life, and 
from this point of view a further investigation of it 
will doubtless give highly interesting theoretical and 
practical results 
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